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** Omnes res oreatse suntdirin® sapientiae efc potentiaa testes, dititi© felioitatis 
human©:—exharum usu bo7iita8 Creatoris; ex pulohrifcudme sapientia Domini; 
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** Quel que soit le principe de la vie animale, il ne faut qii*ouvrir les youx pour 
voir qu’elle est le ohef-d’eeuvre de la Toute-puissanoe, efc le but auquol se rapi)or* 
tent toufces ses operations”— Brucknbr, Thiom du S^sUme A^iimal, Leyden, 
1767 . 


.The sylvan powers 

Obey our summons; from their deepest dells 
The Diyads oome, and throw their garlands 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower oome not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rock 

Or rifted oak or cavern deep; the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide: the frozen poles. 

Where peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock tbeir secret stores 
And pay their cheerful tribute. 

J. Taylor, iVbmoA, 1818 , 
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I .—The Asilidse of Australia .—^Part n. By G. H. 

BlABDy, Walter and Eliza Hall Fellow in Economic 

Biology, Queensland University, Brisbane. 

Subfamily DASTjeoaomNs. 

Sbotion n. 

This section contains all forms in which, the prostemum 
is separated from the pronotum by a membrane; it is 
formed by a plate immediately adjacent to the anterior 
coxae and that partly overlaps the membrane. 

Tribe Sabopogonini. 

Hardy, Proo. Tiinn. Soc. K.S. Wales, li. 1926, p. 308 ; lii. 1927, p. 396; 

Iv. 1930, p. 252. 

The antennae have three or four segments that invari¬ 
ably terminate in an apical spine. The metastemum is 
adjacent to the intermediate coxae and the metanotum 
is bare on the Australian forms, and often with hairs on 
exotic ones. The abdomen contains at leaist seven visible 
segments and the female terminaha has the acantho- 

Ann. <fe Mag. N. Hist. Ser. 10. Vd. xiv. 1 




2 


Mr. G. H. Hardy on 

phorites with the spines well developed. The anterior 
tibise are often provided with a spur. Several sets of 
veins may meet before reachi^ the wing-margin, but 
in most genera the venation is simple. 

This tribe forms a complex of various units, and many 
of these may later be regarded as primitive genera of 
other tribes. The upper forceps are rarely developed, 
n.nfl usually the ninth tergite of the male retaius its 
primitive nature, but is sometimes spht along the median 
line. Many of its features parallel those of the Sticho- 
pogonini. Exotic genera like Ancyhrrhywhus, Cyrto- 
pogon, Amphiahetetus, Psetidobolopogon exhibit this best, 
and possibly such genera constitute a group withia the 
tribe. 

There are eight groups m Australia, those numbered 1, 
3, and 7 being unique to the region. Fom of these groups 
are probably widely distributed throughout the world, 
but group 4 has only recently been isolated for Australia, 
and I have not yet detected it elsewhere. 

Probably Saropogon and Selidopogon belong to group 8, 
and so far I have not been able to segregate further exotic 
genera, other than those referred to in eaxher papers and 
under genus Stenopogdh below. 

I have searched for evidence of affinities that might 
be traced in the faunas of Australia and South America, 
expecting the Saropogonini may yield some information 
of this nature, but, so far as can be judged from literature 
available, no such affinities exist. 

Key to Ghroups and Gtemra of the Saropogonini. 

1. Very bare speoies without thoraoic bristles, 

but with a pair of thoracic spines placed 
one above each wing insertion. With 
tibial spur on anterior legs. Venation 

simple . Group 3. Chryseutria. 

Without thoracic spines .. 2. 

2. Posterior part of prothorax with one or two 

outstanding lateral bristles. Abdomen [RcLchiopogon ^o\xp, 12. 
strongly conical. Tibial spur present.. Group 8. TAcrewino- 
Prothorax without such bristles . 3. 

3. Without ^ur on anterior tibiae and the 

wings with third and fourth median 
veins coalescing before the wing-margin. 

Wings short. Upper forceps formed .. Group 2. Bathypogon, 
With or without a spur on the anterior 
tibiae ; in the latter case the fourth and 
median veins do not coalesce. Wings 
normal. Upper forceps rarely formed. 4. 
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4. Abdomen short, rather strongly conical 

as a rule; if long it tapers strongly 
towards the apex and upper forceps 

are formed . 

Abdomen jcylindrical or club-shaped. 

5. Scutellum with a fringe of ten or more 

bristly hairs. Hairs on thorax evenly 
distributed. Abdomen short or very 

short. Tibial spur present . 

Scutellum never exceeding eight marginal 
bristles. Abdomen long, with a globtilar 
hypopygiiim containing a large ventral 
plate. Tibial spur absent . 

6. Abdomen strongly club-formed and with 

only seven visible. segments on male. 
Mesoplema with conspicuous long hairs 
on a pulverulent covered groimd. With 

tibial spur.. 

Abdomen either club-formed or cylindrical; 
with eight visible segments on male. 
Mesopleura bare or very exceptionally 
with a few weak hairs on a shining 
ground . 

7. Antennae with four segments. Abdomen 

strongly club-formed. Face with hairs 
above tubercle and reaching towards 

antennsB. Tibial spur present . 

Antennae with three or four segments, but 
the face is bare above tubercle in the 
latter case and usually so in the former, 
but if hairs be present it is confined 
to an area just above tubercle an'Q. does 
not extend towaurds the antennae . 

8. Anterior tibiae with spur. 

Anterior tibiae without ^ur .. 

9. Antennae short, the third segment being 

conical and hardly longer than the two 

basal segments. 

Antennae longer, the third segment being 
cylindrical and conspicuously longer 
than the two baisal segments. 

10. Fabce exceedingly swollen, so that no 

definite tubercle is formed, the scanty 
moustache being confined to the oral 

margin. Abdomen club-formed. 

FcMie normal, the tubercle present, or if face 
is swollen then abdomen not club- 
formed . 

11. With soft hairs distributed over the whole 

face, which is prominent and without 
a tubercle or defined moustache.' SmaU 
or rather small species on which the 
conical shape of the abdomen is not 

always apparent . 

Face with a well-defined moustache and 
the tubercle large . 

12. Abdomen rather short, most of its segments 

being not or hardly as long as wide.... 


5. 

6 . 


[At&ropogon group. 11. 
Grroup 7. Queatopogon-' 


Group 6. Stenopogon. 


[pogon, gen. nov. 
Group 4. A uatrosaro- 


7. 


Group 1. Erythropogon* 


\Neo6Aoctria ^OMp. 8. 
Group ^.Neoaaropogon- 
9. 

Neodioctria, 


Gen.-. 


10 . 


Neocyrtopogon. 


Neoaaropogon. 


Aterpogon. 
Questopogon. 
13. 
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Abdomen very lon^, all its segments being 

much longer th^ wide. DaHnomyia, gen. nov. 

13, With numerous long hairs on mesopleura. 

Moustache with two or more rows of 

bristles. Thereutria* 

Only bristles present on mesopleura; at 
most a few hairs occur there. Mous¬ 
tache with only one row of bristles ... 14. 

14. Third antennal segment only about as long 

as the two based ones combined. Dull 

brown flies . MekUaphria, 

Third antennal segment usually twice as 
long as the two basal ones combined, 
rarely only as long. Black, reddish 
or reddish-brown flies; if brown edways 
bright in colour. Rdchwpogon. 

Group 1, Erytbropogon-group. 

There is only one genus known to me that comes 
into this group, which may be recognized by the male 
having the upper lamella undivided—that is, the lamella 
is formed by a single plate and is presumably the primitive 
form. 

Genus Eeytheopogon White. 

White, Proc. Roy. Soc. Tasmania, 1913, p. 270; 1916, p. 169: 

Hardy, Proc. Linn. Soc. 3Sr,S. Wales, Ixvi. 1921, p. 290; li. 1926. 

p. 308; Iv. 1930, p. 264. 

I have found the terminalia in this genus are charac¬ 
teristically different to the other groups of the Saro- 
pogonini, and this applies to both sexes, but I have been 
unable to ascertain all the characters. Two species 
come here, but the typical form is rare. 

Erythropogon ichneumoniformis White. 

Brachyrrkopaia maoulinevris Roder, Wien. Ent. Zeit. ii. 1883, p. 273. 

Erythropogon ichneurnoniformis White, Proc. Roy. Soc. Togmania 

1913, p. 270; 1916, p. 169. iasmama, 

Er^ro^on Hardy, Proc. T.inn, goc. N.S. Wales, 

Synonymy.—Dowypogftw wiacidinevris Macquart, from 
its description, is probably a light variety of Dasypogm 
austrcMs Macquart. Roder seems to have referred 
to the present species under maculinevris in 1883, but 
in 1892 he seems to have applied the name in confo^^ty 
■with Macquart’s species. It seems advisable to utilize 
the name given by White for the typical species, as this 
certainly appKes. 

Hah, Tasmania, Victoria, and Queensland. White 
reports the species was bred by the late F. P. Spry, 
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who later informed me he secured the larva from an old 
tree-stump. 
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Erythropogon auatralia Mcboq. Lateral and ventral views of tlie femide 
terminalia. Note the supplementary bristles on the lateral 
appendage below spines; these occur in llierevidse and primitive 
genera of AsiHdss. 


Erythropogon australis Macquart. (Kg. 9.) 

Daaypogon austraUa Macquart, Dipt. Exot. i. (2) 183S, p. 45 : Walker, 
List Dipt. B.M. vi. suppl. 2, 1854, p. 482 : Bicardo, Ann. & Mag. 
Nat. H^t. (8) X. 1912, p. 350. 

Erythropogon auatralia Hardy, Proo. Linn. Soc. N.S. Wales, iv. 1930. 
p. 254. 

Daaypogon Umbipennia Mewsquart, Dipt. Exot. suppl. 1, 1844, p. 62 : 

Walker, List Dipt. Brit. Mus. vi. suppl. 2, 1854, p. 479. 
Brachyrrhopala IvrMpennia Bicardo, Ann. & Mag. Nat. Hist. (8) 
ix. 1912, p. 487 : White, Proc. Roy. Soo. Tasmania, 1916, p. 157. 
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• Erythropogon lirribipennis Ujaxdy, Proo. Linn ; Soc. N.S. Wales, 
U. 1926. p. 308. 

Dioctria tasmanioa Walker, Ins. Saund. Dipt. i. 1861, p. 86 : Walker. 
Lik Dipt. Brit. Mus. vi. suppl. 2, 1864, p. 388: Bicardo, Ann. 
& Mag. Nat. Hist. (8) x. 1912, p. 362. 

? Daaypogon maciiMnevris Macqnart, Dipt. Exot. suppl. 4, 1849, 
p. 65 : Koder, Stett. Ent. Zeit. liii. 1892, p. 224 (maouUn&rvia), 

HcA, Tasmania, Victoria, New South Wales, and 
Queensland. The species is commonly found at flowering 
tea-tree {Mdaluca) in the spring. 

Note. —^The elongate ovipositor differs from the usual 
type found in the Saropogonini, and is not unlike that 
of certain Therevidse in general appearance. 

Group 2. Bathypogon-Microstylum group. 

The terminaha of the male have the ninth tergite 
developed into forceps, whilst the venation is charac¬ 
teristic in having the fourth and fifth median veins 
coalescing for a long distance. There is only one genus 
in Australia. 


Genus Bathypogon Loew. 

liOew, Progr. Beals. Meseritz, 1861, p. 13: Bicardo, Ann . & Mag. 
Nat. Hist. (8) x. 1912, p. 151 s Wliite, Proe. Boy, Soc. Tcksmania, 
1916, p. 160: Hardy, Proe. Linn. Soc. N.S. Wales, xlvi. 1921, 
p. 290 ; H. 1926, p. 311. 

This is a very large genus, to which twelve names are 
applicable, nevertheless the species are so closely allied 
that they have been confused in a manner that makes 
them difficult to interpret. So far I have succeeded 
in isolating over twelve species in my own collection 
to which I can apply five names. In other collections 
there are stiU more species represented. Although 
the species are to be recognized by the form taken by 
the hypopygium, the colour-characters are used in the 
following key, as these permit the females to be relegated 
to their respective males. 

Key to the Species of Bathypogon. 


1. Femora red and black . 2. 

Femora entirely black . 5. 

2. Femora entirely black at apex. 3. 

Posterior or ventral side of femora (including 

apex) entirely red . 4. 


3. Femora mostly red, but -with a black stripe 
more or less complete on the anterior side. 

Upper balf of moustache entirely black . brachypterus Maeq. 
Similar, but the black stripe of the femora 
may be absent or incomplete and the 
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moustache is never entirely black on the 
upper heJf, the black hairs being irregularly 
placed or absent . sp. 

4. Femora entirely black on the anterior side, 

entirely red on the posterior side. Mous¬ 
tache black along the whole length of its 
centre . nigrinits Ricardo. 

Bed on the femora restricted to the ventral 
surface or to the posterior surface. Mous¬ 
tache entirely yellow. ? postictis Walker. 

5. Tibiss yellow or red . testaceovittatiis Macq. 

Tibiae black. tristis White. 

Bathypogon brachypterus Macquart. 

Daaypogon brachypterus Macquart, Dipt. Exot. i. (2) 1838, p. 46; 
suppl. 2, 1847, p. 34 : Walker, List Dipt. B.M., vi. suppl. 2, 1864, 
p, 482. 

Bathypogon brachypterus Ricardo, Ann. & Mag. Nat. Hist. (8) x. 
1912, p. 152 ; (9) i. 1918, p. 68 : "WTiite, Proc. Roy. Soc Tasmania, 
1916, p. 161: Hardy, Proc. Lion. Soc. N.S. Wales, li. 1926, 
p. 311, fig. 4. 

Undoubtedly the above references incorporate a com¬ 
plex of species, one of which I regarded as typical and 
published a figure of the terminalia in 1926. The species 
comes from Sydney, the type-locality. Macquart’s record 
of 1847, a male from Tasmania, is evidently another 
species and may be the same as that described by White 
under the name, I believe the Queensland specimens 
recorded by Ricardo are the same as that unnamed 
species recorded in the key in the same couplet; the 
upper forceps are simple and this is in conformity with 
notes I have on specimens in the British Museum, sent 
by Sir Guy Marshall after comparing some figures I sent 
to him some years ago. White’s species also occurs 
in Victoria, and I have specimens from both States. 
This makes definitely three species confused under the 
name. 

Hob. The typical form is only known from New South 
Wales. 

Bathypogon nigrinus Ricardo. (Fig. 10.) 

Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 154: White, Proc. 
Roy. Soc. Tasmania, 1916, p. 162: Hardy, Proc. Linn. Soc. 
N.S. Wales, li. 1926, p. 311. 

This would appear to be the most readily recognized 
species, and was described from Queensland. Six speci¬ 
mens from Ouyen (Victoria) are the largest I have seen, 
all being 20 mm. long. 

Hob. Queensland to Tasmania; abundant in all 
these States. 
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Ba^hypogon posticus Walker. (Fig* 12.) 

Proctocarahua posUme Walker, list Dipt. Brit. Mus. vii. suppl. 3, 
1866, p. 656. 

Ricardo placed this name as being probably a synonym 
of brachypteruB, but the length 11 mm. and Walker’s 
description do not conform. The type is a . female from 



Some tenninalia of males in genus Bathypogon. 

Fig. 10.— B. nigriwus Ricardo. 

Fig, 11.— B, testaceovittatis Macq. 

Fig. 12.— B» posHcua Walker. 

Fig. 13.— B, Pristia White. 

Victoria and is in bad preservation, but the description 
fits a Tasmanian species before me and which may 
ultimately prove to be identical. The drawing of the 
tenninalia is taken from a Tasmanian specimen, one 
of a series (Hobart, 5 March, 1916, 0. E. Cole). 

Bathypogon testaceovittatus Macq. (Kg. 11.) 

Daaypogon teataceovitUittia Macqoart, Dipt. £xot. suppl. 5,1864, p. 60. 

Bcahypogon teataceomUcstua Bigot, Ann. Soc. Ent. France, (5) viii. 

1878, p. 221: Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 163 ; 

(9) i. 1918, p. 57. 

There is only one specimen from Adelaide before me, 
but there can be no doubt concerning its identity. The 
terminaha may be a little distorted, but the shape of the 
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upper forceps is sufficiently unique to identify the species 
even if the lower part of the drawing be erroneous. 

Hah. South Australia. 

Bcahypogon iristis White. (Big. 13.) 

Wliiie, Fn>o. Boy. Soo. Tasmania, 1913, p. 272; Hardy, Proc. 
Linn. Soo. N.S. Wales, li. 1926, p. 312. 

This species is only known to me from the holotype, 
the hypopygium of which is figured here. 

Hob. Western Australia : Perth. 

Species op Batstjpogoit not pbtbbmtnbd. 
Bathypogon aoris Walker. 

Dctsypogon €tori8 Wc^er, List Dipt. Brit. Mns. ii. 1849, p. 321; 
vi. suppl. 2, 1854, p. 480. 

Bathypogon aoria Kicardo, Aon. & Mag. Nat. Hist. (8) z. 1912, p. 163. 

Ricardo seems to have had a complex under this name. 
The species was described from Adelaide, and she added 
Queensland to the range. The male so named from the 
latter State is not unlike that of R. posticus, according 
to information received. White identified two specimens 
from Perth as jB. aoris, but the terminalia do not agree 
with those of Ricardo’s species. 

Hob. South Australia. 

Bathypogon pedanus Walker. 

Dasypogon pedanv^ Walker, List Dipt. Brit, Mus. ii. 1849, p. 320 • 
vi. suppl. 2, 1864, p. 481. 

Bathypogon pedanvs Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, 
p. 163. 

Prom Perth and should be recognizable by its black 
legs with ferruginous tibiae that are black at the apex. 
Hob. Western Australia. 

Bathypogon bosbius Walker. 

Daaypogmh hahius Walker, List Dipt. Brit. Mus. ii. 1849, p. 333; 
vi. suppl- 2, 1854, p. 481. 

Hob. Northern Territory: the type from Port Essing- 
ton was not found by Ricardo. 

Bathypogon mutilatus Walker. 

Aailua matilatua Walker, List Dipt. Brit. Mns. vii. suppl. 3, 1866, 
p. 739. 

This was placed by Ricardo as a possible synonym 
of B, aoris. 

Hab, Victoria. 
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Bathypogon macuUpes Bigot. 

Bigot, Aim. Soo, Ent. France, (6) vni. 1878, p. 433: Ricardo, Ann. 

& Mag. Nat. Hist. (8) x. 1912, p. 164. 

Hab, Australia. 

Bathypogon plumbeus Fab. 

Asilus phmbeus Fabrioins, S 3 rst. Ent. 1776, p. 793; Spec. Ins. ii. 

1781, p. 463 ; Mant. Ins. ii. 1787, p. 369; Ent. Syet. 1794, iv. 

p. 382: Oliver, Ent. Eney. Method, iv. 1789, p. 266 : Gmelin, 

Syst. Nat. v. 1792, p. 2898. 

Daaypogcm, plurnJb&us Fabrioins, Syst. Anti. 1806, p. 165 ; Wiedemann, 

Dipt. exot. 1821, p. 231; Ansa. Zweifl. Ins. 1828, p. 413 : Walker, 

List Dipt. Brit. Mns. ii. 1849, p. 333: Sehiner, Verh. zool.-bot. 

Ges. Wien, xvi. 1866, p. 681. 

Bathypogon pUmbma Loew, Prog. Beals. Meseritz, 1861, p. 14. 

Not recognized from its original description, and 
Wiedemann did not redescribe it. 

Bathypogon asiliformis Loew. 

Loew, Progr. Beals. Meseritz, 1861, p. 13. 

I have not seen the description of this species. 

Group 3. Chryseutria-group. 

There is only one genus known in this group, represented 
by a single rare species that has nearly all the main 
features of the tribe Chrysopogonini. The presence 
of the strong spines that are otherwise limited to that 
tribe, one above the insertion of each wing, will distinguish 
this group. 

Genus Chrysetitria Hardy. 

Hardy, Proc. Linn. Soc. N.S. Wales, Hii. 1928, p, 471; Iv. 1930, 

p. 251 (in table) and p. 262 (in key). 

The antennse have four segments and a minute spine 
(in the key published in 1930, the segments were 
erroneously given as three); moustache confined to the 
oral margin. Bristles present on head and prothorax, 
but none are developed on the mesothorax and scutellum. 
Abdomen with one strongly developed pah of lateral 
bristles on the basal segment, and all the segments are 
rather generalized and bulging on the dorsal surface, 
in which it differs from the more specialized character 
of the Chrysopogonini; it is longer too. Legs with 
a spur on the anterior tibiae ; venation simple. 

Only the female is known, and the terminalia have 
not been dissected; nevertheless, the presence of spines 
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there indicates the aoanthophorites are well developed. 
There are a few scattered h^s on the mesopleura and 
in general the hairs and bristles are very scarce except 
on the legs and head, whilst on the prothorax, the eighth 
abdominal segment, and all stemites the hairs are quite 
conspicuous. 

Ghryseutria nigrinus Hardy. 

Hardy, Proc. Linn. Soc. N.S. WaJes, liii. 1928, p. 471. 

Hob. Queensland. Very scarce; only known from 
two females. 


Group 4. Austrosaropogon-group. 

Perhaps the leading feature of this group is the re¬ 
semblance the fly bears to the Brachyrrhopalini, for 
which it might be mistaken. It is only known to me 
by one species. 

Genus Attstrosaropogon, nov. 

The antennae have four segments and a minute spine, 
the third segment beiug cylindrical, as wide as and 
distinctly longer than the two basal ones. The face, 
with a small tubercle, contains a somewhat scanty 
moustache of three or four rows of bristles. The hairs 
on the metanotum extend on to the stemopleura, and 
similar hairs surround the bristles on the metapleura. 
On the dorsum are 1 to 3 presutural bristles, 4 to 6 supra- 
alar, 1 postalar, and 2 to 6 dorsocentrals each side of the 
median line, and one pair of scutellar bristles. The 
club-shaped abdomen has on the first segment, two strong 
lateral bristles each side, the narrower second segment 
has one lateral bristle, the third and fourth segments 
widen towards their apex and the fifth and sixth taper 
to the narrow seventh. The eighth segment is not 
detected on the male. The tenninalia are conspicuous, 
and they resemble the form taken by Neosaropogon. 
The anterior tibise have an apical spur and the wing- 
venation is simple. 

Austrosaropogon claviger, sp. n. 

Saropogon sp. Hardy, Proo. Linn. Soc. N.S. Wales, Iv. 1930, p. 257 
(referred to as a new genus). 

Male. —^The black head has a golden face and a white 
moustache, whilst the postocular region is grey with the 
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beard white, and the hairs on the basal part of the palpi 
are white too. The prothorax is black above and yellow 
laterally. The rest of the thorax is yellow, but with 
a black ground that shows as two broad admedian stripes 
that do not reach the scutellum, and a pair of lateral 
stripes that run on to the yellow scuteUum. Though 
the abdomen may be mainly black with half the fifth 
and most of the sixth segments yellow or reddish, yet 
so wide are the variations, all grades are found with the 
colour showing as central spots on many or all of the 
segments, till, in the extreme case, the abdomen may 
be mostly yellow. The legs, which are mainly black, 
have the coxae, the base of the femora, and the base 
of the tibiae yellow, and the apex of the femora may 
be yellow too. The tarsi are reddish with black stains. 
The wings are slightly smoky with this colour deepening 
towards the tip. Length 8 to 16 mm. 

The female is similar, but seems to be rarely taken, 
so that a full range of its colour-characters cannot be 
given. 

Hab- Queensland : Brisbane, September to October, 
1923 to 1929, 20 males, also others in various collections. 
One female before me and a few others are represented 
elsewhere. New South Wales : Narrabeen, 3rd December, 
1921, 1 male. 


Group 6. Stenopogon-group. 

The genera that belong to this group include Stenopogon, 
which has typically seven visible segments on the male 
abdomen, Scleropogon and Ospriocerus both with eight, 
and the African genus Ooniocdis, which I have not seen 
but presumably also has eight. Of the species still 
standing under the name Stmopogon, there are a number 
with eight visible segments, but presumably these will 
be excluded in time. All the forms known to me in these 
genera have the hairs of the face reaching from the 
antennsB towards the tubercle, except on Scleriopogon 
hdvolus Loew. Also they are provided with a large 
ventral plate which seems to be one of the most important 
features of the hypopygium. This suggests that Sdido- 
pogon should also be placed m the group, for it has the 
same type of facial hairs and hypopygium, but the face 
is wider than normal; it has seven visible segments 
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on the male. The Australian genus Neodioctria has 
many of its characters in common, but would seem to be 
nearer in its alliance with the Neosaropogon group, to which 
it is here referred. 

Genus Stenopogon Loew. 

Stenopogon Loew, Linn. Ent. ii. 1847, p. 463 : Bioardo, Ann. &; Mctg. 
Nat. Hist. (8) x. 1912, p. 166: White, Ptoc. Roy. Soc. Tasmania, 
1916, p. 162; 1917, p. 78: Hardy, Proe. Linn. Soc. N.S. Wales, 
xlvi. 1921, p. 291; H. 1926, p. 309; Iv. 1930, p. 269: MaUoeh, 
Proc. Linn. Soc. N.S. Wales, liii. 1926, p. 607. 

Neoaderopogon Malloch, Proe. Linn. Soc. N.S. Wales, liii. 1928, p. 607 : 
Hajrdy, I^:oc. Linn. Soc. N.S. Wales, Iv. 1930, p. 263 (in key). 

The Australian species placed in this genus have only- 
seven segments visible on the abdomen of the male, 
and they are divisible into two groups, one being limited 
to mountains and other high areas, like the Bogong 
plains, Victoria. This second group contains small 
rather bare species, of which four are known to me. 
Malloch gives the name Neoaderopogon for the Australian 
species, basing this on a very faulty diagnosis, which 
I tried to improve in 1930. The upper forceps are formed 
in this genus, which, together with the narrow face 
and typical moustache, and the inverted hypopygium 
which makes the ventral plate appear like a dorsal one, 
will readily distinguish this genus from all others in 
Australia. 

Key to the described Species of Stenopogon. 

1. Moustache ahnost entirely black; there are 

some silvery-white hairs easily detected 
below. All femora black. Male tenhinaJia 
with ventral plate strongly prolonged and 

curved. nicotdes WaJker. 

Moustache conspicuously yellow, usually 
entirely so. 2. 

2. Ventral plate with a curv’-ed prolongation. 

AH femora black. Face often with black 
hairs just at the base of the antennse. The 
last two segments of the female abdomen 

often reddish . fratemum Bigot. 

Ventral plate simple ; without prolongation . 3. 

3. Ventral plate emarginate at apex. Face with 

black hairs above and on each side of the 
otherwise yellow moustache. All femora 
with the apical half red, basal half black... emargiriatiia Hardy. 
Ventral plate roimded at the apex. Face 
always with hair entirely yellow, at most 
a few black ones at the base of the antennae. 4. 
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4. Posterior femora, as well as the anterior and 


intermediate, apically red and basaJly black, lanaius Walker. 

Posterior femora entMy black or rarely 
a little red at the extreme apex and then 
nsnally confined to the lower side.^. 5. 

6. Intermediate femora almost entirely red 

apically..... flavi/p&nm,i8 White. 

Intermediate femora mainly or entirely black. 6. 

6. Anterior and intermediate femora at the 
extreme apex red, the colour being separated 
by a very definite line ... digentia Walker. 

Anterior and intermediate femora entirely 
black. afirat?e Walker. 


Stenopogon nicotdes Walker. 

Dctaypogon nicotdea Walker, list Dipt. Brit. Mus. ii. 1849, p. 320; 
vi. suppl. 2, 1864, p. 481. 

Stenopogon nicotdea Bicardo, Ann. & Mag. Nat. Hist. (8) x. 1912, 
p. 167: Hardy, Proc. Boy. Soc. QueensUmd, xxxix. 1928, p. 120. 

Hob. Western Australia. 

SteTLopogon fraternum Bigot. 

JDasypogon dongatua var. (fibrst) Maoquart, Dipt. Exot. suppl. 2, 
1847, p. 34. 

Stenopogon dongatua var. White, Proc. Boy. Soc. Tasmania, 1916, 
p. 164. 

Stenopogon dongaiua Hardy, Proc. Linn. Soc. N.S. Wales, li. 1926, 
p. 309. 

Stenopogon fraternum Bigot, Ann. Ent. Soc. France, (6) viii. 1878, 
p. 421: Ha>rdy, Proc. Boy. Soc. Queensland, xxxix. 1928, p. 121. 

Rob, Tasmania, New South Wales. 

Stenopogon emarginafus Hardy. 

Hardy, Proc. Boy. Soc. Queensland, xxxix. 1928, p. 121. 

Rob. Victoria. 

Stenopogon lanatvs Walker. 

Daaypogon dongatua var. (second) Macquart, Dipt. Exot. suppl. 2, 
1847, p. 34. 

Stenop^on elongatua 'White, Proc. Boy. Soc. Tasmania, 1916, p. 163 
(typical form only). 

Daaypogon lanatua Walker, List Dipt. Brit. Mus. ii. 1849, p. 318: 
vi, suppl. 2, 1864, p. 480. 

Stenopogon lanaiua Hardy, Proc, Boy. Soc. Queensland, xxxix. 
1928, p. 121. 

Rob. Tasmania, South Australia, Western Australia. 

Stenopogon flavipennis White. 

Daaypogon dongatua Macquart, D^t. Exot. suppl. 1, 1844, p. 66 ; 
Walker, List Dipt, Brit. Mus. vi. suppl. 2, 1854, p, 482. 

Stenopogon dongaiua Bicardo, Ann. & Mag. Nat. Hist. (8) x. 1912, 
p. 155 (part only), name preoccupied. 
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Stenopogon flavipennis White, Proo. Roy. Soc. Tasmania, 1917, 
p. 79 : Hardy, Proo. Roy. Soe. Queensland, xxxis. 1928, p. 121. 

Hab. New South Wales. 

Steriopogon thalpius Walker. 

Dasypogon thdl/pma Walker, List Dipt. Brit. Mus. ii. 1849, p. 317; 
vi. suppl. 2, 1854, p. 481. 

Stenopogon thoUpivs Hardy, Proo. Boy. Soc. Queensland, xxxix. 
1928, p. 122. 

Hob, Western Australia. 

Stenopogon digentia Walker. 

Dasypogon digentia Walker, List Dipt. Brit. Mus. ii. 1849, p. 316; 
vi. suppl. 2, 1854, p. 480. 

Dasypogon flavifodes Macquart, Dipt. Exot. suppl. 4, 1849, p. 64. 
Stenopogon digentia Hardy, Proo. Roy. Soc. Queensland, xxxix. 
1928, p. 122. 

Hah, Queensland. 

Stenopogon agave Walker. 

Dasypogon agave Walker, List Dipt. Brit. Mus. ii. 1849, p. 317; 
vi. suppl. 2, 1854, p. 480. 

Stenopogon agave Hardy, Proo. Roy. Soc. Queensland, xxxix. 1928, 

p. 122. 

Hab. Western Australia; Queensland, New South 
Wales, South Australia. 

Group 6. Neosaropogon-Neodloctiia group. 

This group is represented by many species, the majority 
remain undescribed, and those known fall into genus 
Neosaropogon, which is probably a complex. The other 
two genera are recognizable only in one known species 
each. Although a homogeneous group in the main, 
there are no outstanding features by which it is to be 
recognized, except of a negative nature. It misses all 
or the majority of the characters that will distinguish 
the other groups. 

Genus Neocyrtopogon Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 589: Haidy, Proe, 
Linn. Soc. N.S. Wales, xlvi. 1921, p. 291; Hi. 1927, p. 397: 
Iv. 1930, p. 258. 

Only to be distinguisbed from Neosaropogon by the 
swollen face combined with the club-shaped abdomen^ 
and perhaps it is hardly worthy of separation from it. 
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Neocyrtopogon maculata Roder. 

Brcuihyrrhopaila maculata Roder, Wien. Ent. Zeit. ii. 1883, p. 274; 
Stett. Ent. Zeit. liii. 1892, p. 242 : Ricardo, Ann. & Mag. Nat. 
Hist. (8) ix. 1912, p. 687 : HArdy, Proc. Roy. Soc. Queensland, xli, 

1929, p. 60. 

Neocyrtopogon Tmculata Hardy, Proc. Linn. Soc. N.S. Wales, Iv. 

1930, p. 268. 

Neocyrtopogon bifasdata Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 
1912, p, 589. 

Hob. Queensland. 

Genus Nbosaropogon Ricardo. 

Ricardo, Ann. & Mag, Nat. Hist. (8) ix. 1912, p. 691: Hardy, Proc. 
Linn. Soc. N.S. Wales, xlvi. 1921, p. 291; U. 1926, p. 308; lii. 1927, 
p. 397 ; liii. 1928, p. 472; Iv. 1930, p. 268 : Mfidloch, Proc. Linn. 
Soc. N.S. Wales, liu. 1928, p. 300. 

Only four of tlie described species seem to conform 
to this genus, which is probably a complex, and the one 
here added is so very different to the others that there 
can be no confusing it. It is not proposed to review 
the described forms here, as the genus needs to be revised 
as a whole. 

Neosaropogon princeps Macquart. 

Daaypogon princepa Macquart, Dipt. Exot. suppl. 3, 1848, p. 19: 
Walker, List Dipt. Brit. Mus. vi. suppl. 2, 1864, p. 479 : Williston, 
Trans. Amer. Ent, Soc. Philadelpliia, xviii. 189i, p. 76. 

Laparua prmcepa v. d. Wulp, Tijd. v. Ent. xix. 1876, p. 172. 
Pleaiomma princepa Bigot, Ann. Ent. Soc. Prance, (6) viii. p. 222, 
Saropogon princepa Frogatt, Austra. Los. 1907, p. 300. 

Neolaparua princepa Kertesz, Cat. Dipt. 1909, p. 121. 

Neoaaropogon princepa Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 
1912, p. 691: Hsurdy, Proc. Linn. Soc. N.S. Wales, liii. 1928, 
p. 472 ; Iv. 1930, p. 268. 

Daaypogon oBda Walker, List Dipt. Brit. Mus. ii. 1849, p. 334: 

vi. suppl. 2, 1864, p. 487. 

? laopogon oBda Kertesz, Cat. Dipt. 1909, p. 63. 

Daaypogon carua Walker, List Dipt. Brit. Mus. ii. 1849, p. 334; 

vi. suppl. 2, 1864, p. 487. 

? laopogon carua Kertesz, Cat. Dipt. 1909, p. 63. 

Daaypogon nurnddua Walker, List Dipt. Brit. Mus. ii. 1849, p. 336; 

vi. suppl. 2, 1864, p. 487. 
laopogon numicdua Kertesz, Cat. Dipt. 1909, p. 63. 

Specimens that stand under this name in collections 
may belong to a complex. 

Hob, New South Wales, Queensland. 

Neosaropogon nitidus Macquart. 

Daaypogon nitidua Macquart, Dipt. Exot. suppl. 1, 1844, p. 61 • 
Walker, List Dipt. Brit. Mus. vi. suppl. 2, 1854, p. 479. 
Brachyrrhopala nitidua Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912 
p. 585: White, Proc. Roy. Soc. Tasmania, 1916, p. 156 : Hardv! 
Proc. Roy. Soc. Tasmania, 1916, p. 271. 
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Brachyrrliopala nitidus var. disaimilis Hardy, Proc. Roy. Soc. 
Tasmania, 1916, p. 271. 

Neoaaropogon nitidus Hcurdy, Proo. Linn. Soc. N.S. Wales, lii. 1927, 
p. 397 ; 1930, p. 258. 

The variety dissimilis is built on a stouter plan than 
the typical form and resembles N. princeps ; the others 
are slender. 

Hob. Tasmania : apparently restricted to the Island. 


Neosaropogon, sergius Walker. 

Dasypogon s&rgius Walker, List Dipt. Brit. Mns. ii. 1849, p. 347; 
vi. sappl. 2, 1854, p. 477. 

Saropogon sergius Ricardo, Ann. & Mag. Nat. Bjst. (8) x. 1912, p. 144. 
Neosaropogon sergms Hardy, Proc. Linn. Soc. N.S. Wales, U. 1926, 
p. 309. 

Dasypogon featinans Walker, Ins. Saund. Dipt. i. 1851, p. 92 ; List 
Dipt. Brit. Mns. vi. suppl. 2, 1854, p. 485. 

Habi New South Wales. 


Neosaropogon garamas Walker. 

Dasypogon garamas Walker, List Dipt. Brit. Mus. ii. 1849, p. 346 ; 
vi. suppl. 2, 1854, p. 486, 

Lasiopogon gamaras Kertesz, Cat. Dipt. iv. 1909, p. 73. 

Saropogon gamaras Hardy, Proc. Linn. Soc. N.S. Wales, Iv. 1930, 
p. 257 [garriarus in error). 

Dasypogon suavis Walker, Trans. Ent. Soc. London, n.s. iv. 1857, 
p. 127. 

Saropogon suavis Ricardo, Ann. &, Mag. Nat. Hist. (8) ix. 1912, p. 146. 

Neosaropogon suavis Hardy, Proc. Linn. Soc. N.S. Wales, Ii. 1927, 
p. 397. 

There seems to have been a confusion in the ‘‘ r ” 
and the m ” in the specific name, Kertesz having 
transposed these. 

Hob, New South Wales. 


Neosaropogon minor, sp. n. 

A small shining black species, on which the face is 
unusually flat and with a few soft hairs above the scanty 
moustache. 

The face, the postocular region, the prothorax, two 
lateral stripes of the dorsum, and the pleura and coxsb 
are covered with a pulverulent grey. All hairs and 
bristles are white. One presutural bristle, one postalar, 
and about six dorsocentrals are to be seen each side 
of the median line. A pair of weak apical scutellars, 
and on each side of these two further but hair-like 

Ann, dh Mag, N, Hist. Ser. 10. Vol. xiv. 2 
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bristles may be traced. Tbe knees are yellowish brown, 
and the underside of the apical half of the posterior 
tibise and all the tarsi may be thickly covered with a 
similarly coloured pile. 

Length 10-11 mm. 

Hah. Victoria : Ouyen, January 1931, 2 males and 
6 females. 

Note. —^In the key, I have indicated a possible new 
genus that might be divided from the mass of material 
that falls into genus Neoso/ropogon. In the present 
case there is another instance of a possible cleft from the 
main mass of that material. Congeneric with this 
species, and from the same locality, I have a male of yet 
another form that differs by having its face like that 
of Neocyrtopogon. It may prove possible to subdivide 
the genus by taking into account the presence or absence 
of the weaJi bristles on the scutellum, bringing into 
association with the present species N. garamus^ possibly 
N. semirufum Bigot, and quite a number of forms yet 
undescribed. All these would seem to have soft hairs 
present above the moustache, a character that is mainly 
missing in the typical forms. However, this cannot 
be done with convenience, as N. nitidus would fall into 
the same group as N. minor, for it has both facial hairs 
and scutellar bristles. Obviously such an aUiance would 
be incongruous, for N. nitidua is closely associated with 
the more typical forms. 

There is no species capable of being confused with 
the present one, except an imdescribed form referred 
to above, and which has its swollen face almost entirely 
covered with a pulverulent grey, and also its abdomen, 
and it has brownish legs. 

Neosaropogon semirufum Bigot. 

Saropogon semirufum Bigot, Ann. Ent. Soc. France, (5) viii. 1878, 
p, 414: Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 147 ; 
Hardy, Proc. Linn. Soc. N.S. Wales, Iv. 1930, p. 257. 

The relationship of this species is not very clear ; 
it either falls into the key where the generic name is 
left blank, or else into genus Neosaropogon associated 
with N. minor. One specimen in bad condition, and 
presumably this species, is all I have seen of it. 

Hab. New South Wales. 
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? Neosaropogon arudis Macquart. 

Dcteypogon anaUs Macquart, Di^t. Exot. srappl. 4, 1849, p. 65. 

From the description given by Macquart, it seems quite 
possible that the species belongs to Neosaropogon, but 
I have not seen a species that conforms to all its characters. 

Hab. ? New South Wales. Macquart gives Tasmania, 
but that is probably erroneous. 

Genus Neodiooteia Ricardo. 

Eioardo, Ann. & Mag. Nat. Hist. (9) i. 1918, p. 68: Hardy, Proc. 

Linn. Soc. N.S. Wfides, xlvi. 1921, p. 291; 1930, p. 269. 

This genus is somewhat confusing, for not only has 
it the general appearance of Neosaropogon, but in hypo- 
pygium it approaches best to the genus Stenopogon, 
to which it could hardly be related. 

Neodioctria australis Ricardo. 

Ricardo, Ann. & Mag. Nat. H!iat. (9) i. 1918, p. 59. 

Hab, New South Wales. 

Group 7. Questopogon-Aterpogon-group. 

This is probably only a small group, for it is sparsely 
represented in collections and only two genera are yet 
placed under it. It has a short, usually strongly conical 
abdomen, but misses the lateral bristles of the prothorax, 
which distinguishes it from the Thereutria^Rachiopogon' 
group, which has a similar abdomen. On the male 
of At&rpogon I can find only six segments, which may 
be another distinguishing character; I have only seen 
females of Questopogon, 

Genus Ateepogon Hardy. 

Hardy, Proc. Linn, Soc. N.S. Wales, Iv. 1930, p. 254. 

Aterpogon cyrtopogonoides Hardy. 

Hcbrdy, Proc. Linn. Soc. N.S, Wales, Iv. 1930, p. 254. 

Hah. Queensland; Victoria, 

? Aterpogon bdla White. 

Brcichyrrhopala beUa White, Proc. Roy. Soc. Tasmania, 1917, p. 74. 

? Saropogmi hella Hewdy, Proc. Linn. Soe. N.S. Wales, li. 1926, p. 309. 

1 Aterpogon bdla Hardy, Proc. Linn. Soc. N.S. Wales, Iv. 1930, p. 254. 

Hab, Victoria. 
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Genus Qubstopogok Dakin & Fordham. 

Dakin & Fordham, Ann. & Mag. Nat. Hist. (9) x. 1922, p. 626: 
Hardy, Proe. Linn. Soo* N.S. Wales, li. 1926, p, 308; Iv. 1930, 
p. 256. 

Questopogon clarkii Dakin & Fordham. 

Dakin & Fordham, Ann. & Ma.g. Nat. Hist. (9) x. 1922, p. 526. 

Hob. Western AustraKa. 

Group 8. Thereutrla-RaeMopogon-group. 

This group forms a very large element in Australia, 
and is readiy recognized by one or more outstanding 
bristles being situat^ on each side of the posterior part 
of the prothorax. It would seem also that the ninth 
tergite of the male is invariably divided, being either 
split along the median line as readily seen in Mekdaphria 
or more widely divided as in certain other genera. 
Nevertheless, this division has not, or does not seem to 
have, developed far enough to be regarded as forceps. 
There is so much gradation from one genus to another 
that it is not possible to give a reliable key to those 
proposed, but the forms before me seem to divide them¬ 
selves into the following convenient sections :— 


1. Moustache bushy or at least composed of more 

than one row of bristles. Black ^ecies.. •. Ther&iaria. 
Moustache composed of only one row of 
bristles. 2. 

2. Abdomen short, normal in length. 3. 

Abdomen very long, three segments extending 

beyond the wing-tip. Bright-coloured or 

partly so. DaJcinmnyia^ nov. 

3. brown flies .. MetaLaphria, 

Black, reddish, or reddish-brown flies; if 

brown always bright in colour . Bachiopogon. 


Thermtria invariably has the two upper radial veins 
coalescing before the apex, and Dakinomyia invariably 
has them separated; in the other genera the character 
is a specific one, both forms occurring respectively 
in species that are indisputably congeneric. 

Genus Theebtjtria Loew. 

Thereviria Loew, Prog. Realsehule Mesaritz. 1861, p. 20: Ricardo, 
Ann. & Mag. Nat. Hist, (8) x. 1912, p. 353: WTiite, Proc. Roy. 
Soc. Tasmania, 1917, p. 80: Hardy, Proc, Linn. Soc. N.S, Wales, 
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lii. 1927, p. 396: Malloch, Proc. Linn. Soe. N.S. Wales, liii. 1928, 

p. 608. 

Scandon Walker, Ins. Saund. Dipt. i. 1851, p. 108; List Dipt. Brit. 
Mus. vii. suppl. 3, 1856, p. 663. 

In 1920 (Zool. Jahr. Syst. xliii. p. 165) Hermann remored 
this genus from the Laphriinse into his Acanthocneminse, 
but its exact position was not fixed by him. It was 
similarly removed by me in 1927 and again by Malloch 
in 1928. Its ally, Metala^hria, shares the same fate, 
but the two, togetW with Bachiopogon need an adequate 
revision, for there are no definite lines that will mark 
their distinction; undescribed species show gradations 
from one form to another and presumably future 
research will be showing the need for quite a number 
of new genera. The moustache, however, is a character 
that allies the three species recorded here under this 
genus; there are no others known to me having this 
feature. 

Malloch claims to have a pair mounted in copuld, 
and according to his description of them these must be 
two and not one species. Collections in Australia have 
similarly allied sexes, for errors of this nature are made 
through faulty observation. Where two species occur 
together they will frequently attempt to intermate, 
and so Malloch’s remarks based on this error do not 
interpret the facts. The behaviour of a pair about 
to copulate is very interesting. The male will fiy and 
hover at the rear of any insect that will remain more or 
less stationary, and if a female Theresjckria be met with 
the male wiU hover in this manner following the female 
about for a considerable time before darting upon her. 
If the male selects inadvertently another male, the 
two will face each other and hover; at intervals eaoh 
will attempt to get to the rear of the other, which by-play 
wiU proceed for a time and then the pair will part, 

1. Legs black and red or yellow, the femora always 

being bicoloured. Moustache with four or 
more rows of bristles ...... % 

Legs black and white or paJe yellow, the femora 
are always black. Moustache with only two 
or three rows of bristles..... %t%Llchr€^ Schiner. 

2. Femora and tibise about half black and half 

yellow ...... pidchripes White. 

Femora and tibiea mainly red, being black only 
at the apes? and slightly §io afi the base.. armricxis Walker. 
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Thereviria amariaus Walker. 

Laphria ctmaTicus Walker, List Dipt. Brit. Mus. ii. 1849» p. 380; 
vii. suppl. 3, 1855, p. 559. 

There/utria afnarkus Ricaj*do, Ann. & Mag. Nat. Hist. (8) x. 1912, 
p. 364 ? Haupdy, Proe. Linn. Soc. N.S. Wales, lii. 1927, p. 396. 
Ommatius iaknm Walker, List Dipt. Brit. Mus. ii. 1849, p. 479 ; 
vii, suppl. 3, 1865, p. 759. 

Dasypogon diveraicolor Macquart, Dipt. Bxot. suppl. 4, 1849, p. 64 : 

Bigot, Ann. Soc. Ent. France, (6) viii. 1878, p. 219. 

Dasypogon aurijades Macquart, Dipt. Exot. suppl. 4, 1849, p. 63. 
Thereutria oalcar Loew, Prog. Reals. Meseritz. 1851, p. 20 : Schiner, 
Reise Novara Dipt. p. 169. 

Scandon oompacta Walker, Ins. Saund. Dipt. i. 1851, p. 108; List Dipt. 

Brit. Mus. vii. suppl. 3, 1866, p. 563. 

Laphria dwersipea Macquart, Dipt. Exot. suppl. 6, 1864, p. 63 : 
Froggatt, Austr. Ins. 1907, p. 299. 

Thereutria caliguLa Bigot, Ann. Soc. Ent. France, (5) viii. 1878, p. 238. 
. Dasypogon diveraipes Kirby, Ann. &, Mag. Nat. Hist. (5) xiii. 1884, 
p. 468. 

Hob. New South Wales : Queensland. 

Thereutria pulcTi/ripes White. 

WTiite, Proe. Roy. Soc. Tasmania, 1917, p. 80: Hardy, Proe. Linn. 
Soc. N.S. Wales, lii. 1927, p. 396. 

Hab. New South Wales : Victoria. 


Ther&utria pulchra Schiner. 

Schiner, Reise Novara Dipt. 1868, p. 169; Ricardo, Ann. & Mag. 
Nat. BUst. (8) X. 1912, p. 355 : Hardy, Proe. Linn. Soc. N.S. Wales, 
lii. 1927, p. 396. 

Hob. New South Wales : Queensland, 


Genus Metalaphria Eicardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 366 ; ? White, Proe. 

Roy. Soc. Tasmania, 1917, p. 81: Hardy, Proe. Linn. Soc. N.S. 

Wales, lii. 1927, p. 396; Iv. 1930, p. 265: ? Malloch., Proe. 

Linn. Soc. N.S. Wales, liii. 1928, p. 608. 

Neither White nor Malloch understood the position 
of this genus. Eicardo based it on. a small form unknown 
to those authors, who evidently confused it with Rachio- 
pogon in the sense used here. I have sis or more species 
before me that are more or less congeneric with that 
of Eicardo, and one may be even conspecific. 


Metalaphria australis Eicardo. 

Ricardo, Ann. & ]VIag. Nat. Hist. (8) x. 1912, p. 356; Hardy, Proe 
Linn. Soc. N.S. Wales, lii. 1927, p. 396; Iv. 1930, p. 255. 

Hob. Queensland. 
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Metalaphria tessdlata Hardy. 

Hardy, Proo, Linn. Soc. N.S. Wales, Iv. 1930, p. 255. 

Hob. Queensland. 

Metalaphria dissimulans White. 

Saropogon dissimulans White, Proc. Roy. Soc. Tasmania, 1917, 
p. 76: Hardy, Proo. Linn. Soo. N.S. Wales, liv. 1929, p, 369. 

This species is evidently allied to M. tessdlata, and 
I have specimens from Ouyen (Victoria), which I suspect 
are identical; they have the eyes wider apart than the 
former species, but in other respects are identical in 
appearance. 


Genus Rachiopogon Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 690: Hardy, Proc. 
Linn. Soo. N.S. Wales, li. 1926, p. 308; 1930, p. 266. 

A mass of heterogeneous species is grouped under 
this generic name, awaiting a proper revision. Of the 
typical form there is only one known of its kind, but 
its characters are joined so intimately with the Thereutria 
and Metalaphria sections that I have failed to find 
satisfactory distinguishing characters. Even the antennal 
character previously used can no longer be maintained, 
judging from eight species before me and others seen in 
various collections. 

Bachiopogon grantii Newman. 

Dasypogon grantii Newman, Trans. Ent. Soc. Lond. iv. 1857, p. 67. 

Bachiopogon grantii Ricaxdo, Ann. & Mag. Nat. Hist. (8) ix. 1912, 
p. 590. 

Hob. Queensland. 


Bachiopogon carlo Walker. 

Dasypogon carbo Walker, Ins. Sannd. Dipt. i. 1851, p. 87 ; List Dipt. 
Brit. Mtis. vi. suppl. 2, 1854, p. 478: Ricardo, Ann. & Mag. 
Nat. Hist. (8) x. 1912, p. 350. 

Bachiopogon carbo Hardy, Proc. Linn. Soo. N.S. Wales, li. 1926, 
p. 308 ; iv. 1930, p. 266. 

? Dasypogon linMnevris Macqnart, Dipt. Exot. suppl. 5, 1854, p. 61. 
Saropogon Ivmhm&vris Bigot, Ann. Soc. Ent. France, (5) viii. 1878, 
p. 222 2 Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 146. 

Hah, Victoria, South Australia. 
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Bachiopogon mgrinua Ricardo. 

Neosaropogon nignmis Bicardo, Ann. & Mag. Nat, Hist. (9) i. 1918, 

R^hiopogon nigrinus Hardy, Proc, Lum. Soo. N.S. Wales, li. 1926, 
p. 308 ; Iv. 1930, p. 256. 


Hob. Queensland. 

Bachiopogon rubescens White. 

Saropogon rubescens White. Proo. Roy. Soc. Tasmania, 1913, p. 271 : 

Hardy, Proe. Linn. Soc. N.S. Wales, lii. 1927, p. 397. 

Saeh/iopogon rubescens Hardy, Proo. Lmn. Soo. N.S. Wales, Iv. 1930, 

p. 266. 

Hob. Western Australia. 


Bachiopogon aurifacies White. 

Metdtavbna awnfcuAes White, Proo. Roy. Soo. Tasmania, 1917, p. 81: 

Hardy, Proo. linn. Soo. N.S. Wales, lii. 1927, p. 396 ; Iv, 1930, 

p. 266. 

White placed this species ia Metalaphria yyithout 
kuo'wiug the type of that genus, and those forms now 
associated with that type do not conform very well 
with the present species; it seems advisable to remove 
it to Bachiopogon. 

Hob. New South Wales. 


Species not identtpied. 

It would appear that the following species also come 

within thia genus Bachiopogon, as now imderstood:— 

Dasypogon luctuosus Maoq^uart, Dipt. Exot. i. (2) 1838, 
p. 39: Walker, List Dipt. Brit. Mus. vi. suppl. 2, 
1854, p. 488. Thereutria hichumis Ricardo, Ann. & 
Mag. Nat. Hist. (8) x. 1912, p. 354. Bachiopogon 
liiclnumts Hardy, Proc. Linn. Soc. N.S. Wales, Iv. 
1930, p. 256. 

Dasypogon dlboTuOatvs Macquart, Dipt. Esot. suppl. 2, 
1847, p. 33 : Walker, List Dipt. Brit. Mus. vi. suppl. 2, 
1854, p. 479 : Ricardo, Ann. & Mag. Nat. Hist. (8) 
is. 1912, p. 350 (said to be from Tasmania, but this 
is very doubtful). 

Dasypogon scAinaior Walker, List Dipt. Brit. Mus. ii. 
1849, p. 325; vi. suppl. 2, 1845, p. 477. Neosaro- 
pogon salinator Ricardo, Ann. & Mag. Nat. Hist. (8) 
ix. 1912, p. 692 : Hardy, Proc. Linn. Soc. N.S. Wales, 
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li. 1926, p. 309; lii. 1927, p. 397 ; Iv. 1930, p. 267 
(in coUeotions two species stand under this name). 
Dasypogon nigripennis Maoquart, Dipt. Exot. suppl. 3, 
1848, p. 20 : Walker, list Dipt. Brit. Mus. vi. suppl. 2, 
1854, p. 478 : Bicardo, Ann. & Mag. Nat. Hist. (8) x. 
1912, p. 351. 

Genus Dakinomtza, nov. 

Gen.-(part of Neosaropogon Ricardo) Hardy, Ptoc. Linn. Soc. 

N.S. Wales, lii. 1927, p. 397 ; Iv. 1930. p. 256. 

AnteimsB with three segments and a minute spine. 
Each side of the median line occur 3 notopleural bristles, 
2 supra-alars, 3 postalars, 4 to 6 postsutural dorsocentrals; 
and there is one pair of scutellar bristles. The abdomen 
tapers towards the apex, but is very long, the second and 
subsequent segments being conspicuously longer than 
wide. The last three segments extend well beyond 
the apex of the wings when at rest. 

Type: Neosaropogon froggaUi DaMn & Eordham. 

Dakinomyia froggattii Dakin & Fordham. 

Neosaropogon froggaUii Dakin & Pordham, Ann. & Mag. Nat. Hist. 
(9) X, 1922, p. 623; Hardy, Proc. Linn. Soo. N.S. Wales, lii, 
1927, p. 397 ; Iv. 1930, p. 256. 

Hah. Western Australia. 

DaMnomyia ctmipennis Ricardo. 

Neosaropogon danpennis Ricardo, Arm. & Mag. Nat. H!ist. (8) ix. 
1912, p. 593 : Hardy, Proc. Linn. Soc. N.S. W^es, lii. 1927, p. 397 ; 
Iv. 1930, p. 256. 

Hah. Queensland. 

Tribe Phellini Hardy. 

Hardy, Proc. Linn. Soc. N.S. Wales, li. 1926, p. 309; lii. 1927, 
p. 394; 1929, p. 354 (in key). 

Although this tribe does not contain the usual form 
of acanthophorites, there is a sclerite in one piece (ninth 
tergite) that seems to represent that organ on the female. 
This sclerite is bristly, but bears no spines as usually 
associated with the well-formed acanthophorites. On the 
male the upper forceps are developed, which seems to 
suggest the tribe is well advanced and not a primitive 
one, and hence that extra bristly sclerite may be of 
special utility. The membrane separating the prostemuiu 
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is definitely present, but when the insect dies it seems 
to harden to the constituency of the chitin—on PheUm, 
at least. I have not been able to ally this tribe with 
any genus of the Saropogonini, but there are features 
about it that seem to show possible alliance with Sticho- 
pogonini-Laphriini section, and hence it may be of rather 
lowly origin near that stem. 


Genus PheiTiXTS Walker. (Fig. 14.) 

Walker, ,Ills. Saimd. Bipt. i. 1851, p. 110 ; List, Dipt. Brit. Mus. vi. 
suppl. 2, 1854, p. 502: Bicardo, Aon. & Mag. Nat. Hist. (8) x. 
1912, p. 148: Hardy, Proo. Llim. Soo. N.S. Wales, clvi. 1921, 
p. 288; li. 1926, p. 309. 

Only once liave I met with this genus in the field 
(Ouyen, 1931), but in collections at least five species 



PJieUiis Walker. Lateral aspect of the female terminalia asserted to 
show the nmth tergite which is eatire and the lateral appendage 
bear^ sapplementary bristles, cdthongh Epines of the acantho- 
phoritea are absent. Compare with fig. 9. 


are represented, the specimens being mamly in rather 
poor condition. 


Phdlus glaucm Walker. 

Wfidker, Ins. Sannd. Dipt. i. 1851, p, 110; list Dipt. Brit. Mus. vi. 
suppl. 2,1854, p. 503; Froggatt, Austr.Ins. 1907, p. 300: Bicardo, 
Ann. & Mag. Nat. Hist. (8) 1912, p. 148; Hardy, Proc. Linn. Soc 
NB. Wales, U. 1926, p. 310. 
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Hah. DescribedfromWestem AustraKa, but apparently 
distributed over a "wide area, including Victoria, New 
South, Wales, and Queensland. 

PheUus pilifera Dakin & Fordham. 

Dakin & Fordham, Ann. & Mag. Nat. Hist. (9) x. 1922, p. 521: Hardy, 
Proe. Linn. Soc. N.S. Wales, li. 1926, p. 310. 

Hab. Described from Western Australia, but probably 
very widely distributed. 

Genus PsHiOZona Ricardo. 

BicEU'do, Ann. & Mag. Mat. Hist. (8) x. 1912, p. 167 : Hardy, Proe. 
Linn. Soo. N.S. Wales, xlvi. 1921, p. 289 ; li. 1926, p. 310. 

Psilozona albitarsis Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 157. 

Hab. Queensland. 

Psilozona nigritarsis Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) x. 1912, p. 159. 

Hab, Queensland. 

Tribe CHRysopOGONiNi, new. 

Three genera, hitherto incorporated under the tribe 
Brachyrrhopahni, are separated as they do not bear 
any close affinity with it, but with genus Chrysmtria 
in the Saropogonini. It is to be distinguished from other 
tribes by the absence of practically all the thoracic 
bristles and of the acanthophorites, and in the presence 
of a pair of short stout spines, inserted one each just 
above the wing-insertions. The temninalia have not 
been dissected, and the only definite character observable 
is the ninth tergite, which is entire on the male and not 
divided or formed into forceps. 

Key to the Genera of the Chrysopogonini. 


1. Anterior tibiae with an apical spur . 2. 

Anterior tibiae without am apical spur ... Oodula, 

2. Antennae with three segments and a strong 

terminal spine, which is conical in 

shape. OpseostUngis, 

Aixtennae with three segments and a 

minute terminal spine.. Chrysopogon, 
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Genus Cheysopogon Roder, 

Boder, Berl. Ent. Zeit. xxv. 1881, p. 213; Stett. Ent. Zeit. 1892, 
p. 243! Ricardo, Ana. & Mag. Nat. Hist. (8) ix. 1912, p. 481: White, 
Proc. Roy. Soc. Tasmania, 1917, p. 72; Hardy, Proo. Lizm. Soc. 
N.S. Wales, xlvi. 1921, p. 288: Malloch, Proc. Linn. Soc. 
N.S. Wales, liii. 1928, p. 300: Hardy, Proc. Roy. Soc. Queensland, 
zli. 1929, p. 65. 

Key to the Species of Chrysopogon. 

1. Wings with the first median emd fifth radial 
veins coalescing near wing-margin. 

Very large black and yellow species ... 2, 

Wings with the first median and fifth 
r^al veins not coalescing. Abdomen 
widening from the base to the apex 
of fourth segment. Usually medium 


and small species. 4. 

2. Abdomen narrowing from base to apex 

of second segment, more or less wideoamg 

from thence . Roder. 

Abdomen narrowing from base to apex 
of third segment . 3. 

3. Abdomen with segments 3 and 4 entirely 

black. cardbronijormis Roder. 

Abdomen with the third segment only 

partly marked with black, the fourth [Ricardo, 

without black or mostly so above .... splendidiaaimvs 

4. Moustache bushy cdong the oral margin. 

Abdomen with the first segment, base 

of second, the third, and the base of [Macquart. 

fourth black; elsewhere yellow. Mipunctaiua 

Moustache confined to one row of hairs , 5. 

5. Large black species with the third to fifth 

segments entirely bri^t 3 ^ 11 ow above . homit sp. n. 

Smsdler species not so marked . 6. 

6. Abdomen banded with gold or with yellow 

and gold at the apex. 7. 

Abdomen never with gold, if banded then 

usually with brown . 8. 

7- Abdomen bsmded with gold at the apex 
of the first to fifth segments, the base 

of sixth also golden. fasdatvs Ricardo. 

Abdomen banded with yellow at the apex 
of second to fifth segments, the whole 

of the sixth golden . cmopsoidea Pab. 

8. Abdomen entirely blstck, except some 
silvery lateral spots and narrow bands 
at mcisions of se^ents may also be 

present. Legs entirely black. Ricardo. 

Abdomen not entirely black or if so the 
legs are of lighter colour. 9. 


9. Abdomen with a large part of the dorsal 
surface black, the whole surface below 
and the latei^ margins, together with 
the apex of the fifth and the whole of 
the following segment, are reddish 
brovm . 10, 
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Abdomen strongly banded witb brown, 
yellow-brown, or even yellow on the 
second to or even sixth segments, 

legs reddish brown . queenalandi Ricardo. 

10. Legs reddish brown. rufvkia White. 

Legs entirely black. nigricans White. 

Chrysopogon mulleri Roder. 

Boder, Stett. £nt. Zeit. liii. 1892, p. 243: Ricardo, Ann. & Mag. 

Nat. Hist. (8) ix. 1912, p. 483: Hardy, Proc. Roy. Soc. Queens¬ 
land, xli. 1929, p. 67. 

Hab. Victoria, New South Wales. 

Chrysopogon crabroniformis Roder. 

Roder, Berl. Ent. Zeit. xxv. 1881, p. 213: Ricardo, Ann. & Mag. 

Nat. Hist. (8) ix. 1912, p. 483: Nicholson, Austr. Zool. v. 1927, 

p. 47 : Hardy, Proc. Roy. Soo. Queensland, xli. 1929, p. 67. 

Hab. Queensland. 

Chrysopogon splemdidissimus Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 485: Hardy, Proc. 

Roy. Soc. Queensland, xli. 1929, p. 67. 

Hab, Western Australia, New South Wales, Queens¬ 
land. 

Chrysopogon homi^ sp. n. (Kg. 15.) 

Male ,—^Black with golden face, yellow moustache, 
and third to sixth abdominal segments bright yeUow 
above, except at the lateral edges. Also the second 
to fourth segments have on each side a bright, almost 
white lustrous spot. The thorax is marked with a light 
grey pulverulent covering interspersed with a deep 
velvety brown in conformity with the figure illustrating 
the pattern. The legs are very dark, almost black-brown. 
The wings are irre^arly infuscated, very heavily so at 
the base and about the centre of the costal area, but 
there is a long hyaline streak between the radial and 
median veins, the portion beyond the radio-median 
cross-vein being exceptionally obvious. Two further 
noticeably clear spots are at the tip of the wing. The 
venation is simple, aU cells being open, and the radio¬ 
median cross-vein is situated at two-thirds the length 
of the median cell. 

Hah, Queensland: Herberton, 2 males from the 
Deutsches Entomologisches Institut, Berlin, to where 
the type is returned. 
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Noth. —This species is named after Dr. H. W. Horn, 
the Director of that Institute, and -with whose permission 
the second specimen is retained in Australia. 



Ohrysopogon horm, sp. n. Thoracic markings. 


CJi/rysopogon albopuTiciMua Macquarfc. 

Baaypogon Mopunctatm Maoquart, Dipt. Exot. suppl. 1, 1844, 
p. 65: Walker, last Dipt. Brit. Mns. vi. suppl. 2, 1854, p. 478, 
Lc^rua cihopuwMua Schiner, Verb. zool.-bot. Gas. Wien, xvii. 
1867, p. 369. 

Neolaparua aJhopunctatus Kertesz, Cat. Dipt. iv. 1909, p. 119. 
Ohrysopogon (dbopunctatus Ric€fcrdo, Ann. & Mag. ITat. Hist. (8) ix. 
1912, p, 482: Dakin & Eordhaan, Ann. & Mag. Nat. Hist. (9) 
X. 1922, p. 524; Bterdy, Proc. Roy. Soo. Queensland, xli. 1929, 
p. 67. 

Daaypogon apinther Walker, list. Dipt. Brit. Mus. ii. 1849, p. 337 
tHL. suppl. 2, 1854, p. 478. 

Hab. Western Australia. 
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Chrysopogon punotatus Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 484; Hardy, Proc. 
Roy. Soc. Queensland, xli. 1929, p. 67. 

Hah. Queensland. 

Chrysopogon fascialnis Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 483: Hardy, Proc. 
Roy. Soc. Queensland, xli. 1929, p. 67. 

Hob. Queensland. 

Chrysopogon conopsoides Fabr. 

Asilus conopsoides Pabricius, S 3 r 8 t. Ent. 1775, p. 795; Sp. Ins. ii. 
1781, p. 466; Mantissa Ins. ii. 1787, p. 361: Oliver, Encyolop4die 
M4tliodique, iv. 1787, p. 270 : Gmel^oi, Syst. Nat. v. 1792, p. 2900 : 
Pabricius, Ent. Syst. iv. 1794, p. 389. 

Diotria conopsoides Pabrioius, Syst. Anti. 1805, p. 151; Wiedemann, 
Dipt. Exot. 1821, p. 182: Ausseurop. zweifl. Ins. i. 1828, p. 367 : 
Walker, List Dipt. Brit. Mus. vi. suppl. 2, 1864, p. 389: Sohiner, 
Verb, zool.-bot. Ges. Wien, xvi. 1866, p. 675: Ricardo, Ann. 
& Mag. Nat. Hist. (8) x. 1912, p. 352. 

? Cod/tda conopsoides Bterdy, Proc. Roy. Soc. Queensland, xli. 1929, 

p. 61. 

From a drawing of the abdomen giving shape and 
colour-markings, and supplied by Mss D. Aubertin, 
together with further information supplied by Mr. F. W. 
Edwards and Mr. F. Barnett, there can be no disputing 
the position of this species, which is an undoubted 
Chrysopogon. Furthermore, it is possible to place its 
position m the key. Specimens I have seen recently 
from North Queensland approach it very closely, but 
none agree sufficiently weU with the sketch to permit 
me placing them as conspecific. 

Hob. 1 Queensland. 

Chrysopogon queenslandi Ricardo. 

Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 484: Hardy, Proc. 
Roy. Soc. Queensland, xU, 1929, p, 68. 

Hob. Queensland. 

Chrysopogon rufulus White. 

White, Proc. Roy. Soc. Tasmania, 1913, p. 268: Hardy, Proc. Roy. 
Soc. Queensland, xli. 1929, p. 68. 

Hob. Western Australia. 

Chrysopogon nigricans White. 

White, Proc. Roy. Soc. Tasmania, 1913, p. 268; Hardy, Proc. Roy. 
Soc. Queensland, xli. 1929, p. 68. 

Hab. Western Australia. 
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Ghryaopogon paUidipermis White. 

Wliite, Proc. Boy. Soo. Tasmania, 1917, p. 72: Heurdy, Proo, Roy. 
Soc. Queensland, xli. 1929, p. 6S. 

Hob. New South Wales (not seen by me). 

Chryaopogon rubripmnia White. 

White, Proo. Roy. Soc. Tasmania, 1917, p. 73: Hardy, Proc, Roy. 
Soc. Queensland, xli. 1929, p. 68. 

Hab. Victoria (not seen by me). 

Genus Opsbostlbngis White. 

White, Proo. Roy. Soo. Tasmania, 1913, p. 269: ELardy, Proc. Linn. 
Soo. N.S. Wales, advi. 1921, p. 288; Proo. Roy. Soo. Queens¬ 
land, xli. 1929, p. 68. 

OpseosUmgis insignia WMte. 

White, Proc. Roy. Soo. Tasmania, 1913, p. 269 ; Hardy, Proc. Roy. 
Soc. Queensland, xli. 1929, p. 69. 

Eah. Western Aiistralia. 

Genus Codttla Macqnart.’ 

Macquart, Dipt. Exot. suppl. 4, 1849, p. 70: Ricardo, Ann. & Mag. 
Nat. Hist. (8) x. 1912, p. 149: Hardy, Proc. linn. Soo. N.S. Wales, 
xlvi. 1921, p. 292 ; Proo. Roy. Soo. Queensland, xli. 1929, p. 61. 

As Macquart has given a figure for this genus, there 
can be Kttle doubt concerning its identity, nevertheless 
there are one or two slight discrepancies in the description, 
such as the moustache is white, not black. That he 
should have placed it with a species of BracTiyrrhopala 
(namely, fenestrata) is not surprising, but here again 
he made an error by putting ‘‘jambes ant6rieures k 
extr6mit6 noire sans ergots ” ; the spur is absent in this 
genus, but on Brachyrrhopaia it is present. Apparently 
the genus was not recognized by Miss Ricardo, except 
for a species placed in it by Thomson, and which may 
possibly be a Chrysopogon, Specimens named under 
Thomson’s specifi.c name in Australian collections are 
the typical species of this genus, but information received 
from Miss D. Aubertin leads me to suggest that the 
species identifi.ed by Ricardo, in the British Museum, 
may be quite a different form. 

Codula limbipennis Macquart. 

Macquart, Dipt. Exot. suppl. 4, 1849, p. 70: Ricardo, Ann. & Mag. 
Nat. Hist. (8) x. 1912, p. 149 : Hardy, Proo. Roy. Soc. Queensland, 
xli. 1929, p. 61. 

Hab, New South Wales, Queensland. 
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Spbotbs not eboognized rsr Australia. 

Codsda vespiformis Eugenies Resa Dipt. 1869, p. 464: 
Ricardo, Ann. & ]!i£i.g. Nat. Hist. (8) x. 1912, p. 150 
(nee Nicholson and TUlyard, who illustrate O. Umbi- 
pennis Macq. under Thomson’s specific name). 

Tribe Bbaohyerhopalini Hardy. 

Hardy, Proo. Liim. Soo. N.S. Wales, li. 1926, p. 307 ; lii. 1927, p, 394 
(in part). 

The affinities of this tribe would seem to be with genus 
Austrosaropogon^ and not with genus Godula, which 
it superficially resembles. The thorax has a definite 
chsetotaxy traceable, but any, and even many, of the 
bristles may be reduced and hair-like. They range 
up to 2 notopleurals, 3 supra-alars, 3 postalars, and 
3 dorsocentrals each side of the median line ; three pairs 
of scutellar bristles may be well defined amongst several 
hairs, but may be weak and hair-like. The metapleura 
is hairy. Upper forceps are apparently not developed, 
but the terminalia have not yet been dissected. There 
is only one genus yet recognized, and up to eight species 
in collections come into it. 

Genus Bbaghybbhopala Macquart. 

Brachyrrhopala Ma<jquart, Dipt. Exot. suppl. 2, 1847, p. 35 : Walker, 
list Dipt. Brit. Mus. vi. suppl. 2, 1854, p. 493: Ricardo, Ann. 
& Mag. Nat. Hist. (8) ix. 1912, p. 486: White, Proc. Roy- Soo. 
Tasmania, 1916, p. 156; 1917, p. 74: Hardy, Proc. Linn. Soe. 
. N.S. Wales, xlvi. p. 292; li. 1926, p. 307: Hardy, Proc. Roy. 
Soc. Queen^£uid, xH. 1929, p. 62. 

Cabaaa Walker, Ins. Saund. Dipt. i. 1860, p. 100; List Dipt. 
Brit. Mus. vi. suppl. 2, 1854, p. 489: Ricardo, Ann. & Mag. Nat. 
BKst. (8) ix. 1912, p. 479: White, Proc. Roy. Soc. Tasimmia, 1916, 
p. 166: Hardy, Proc. Roy. Soc. N.S. Wales, xlvi. 1921, p. 291: 
Hardy, Proc. Roy. Soc. Queensland, xli. 1929, p. 61 (subgenus). 

Key to the Species of Brachyrrhopala. 

1. Black with rather soft sclerites, and strongly 

gibbous red thorax with blaick markings ... pulchellu Macquart. 
Otherwise marked and with hard sclerites; 
black, black and red or black and yellow... 2. 

2. Segments 4 to 6 of abdomen red (fades to 

reddish yellow), elsewhere mainly black.... semirufa Hardy. 
Abdomen banded. 3. 

3. Yellow of abdomen restricted to narrow bands 

at the apex of second, third, and sixth 

segments. rufloornis Macquart. 

Ann. dh Mag. N. Hist. Ser. 10. Vol. xiv. 3 
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Markings of abdomen not so limited. 4. 

4. Yellow on second abdominal segment re¬ 
stricted to an apical band. fenestrcOa Maoquart. 

Second abdominal segment mainly yellow ... quoMomctm Bigot. 


Brachyrrhopala pulchdla Maoquart. 

Dctsypogon pulchdlua Macqnart, Dipt. Exot. suppl. 1, 1844, p. 62. 
Cabassa pulchella Walker, List Dipt. Brit. Mus. vi. suppl. 2, 1864, 
p. 499: Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 479 : 
White, Proc. Roy. Soc. Tasmania, 1916, p. 155: H€irdy, Proc. 
Linn. Soc. N.S. Wales, xlv. 1920, p. 186. 

Brachyrrhopala pvlcheLla Hardy, Pioc. Linn. Soc. N.S. Wales, li. 
1926, p. 307; lii. 1927, p. 394: Hardy, Proc. Roy. Soo. Queens¬ 
land, 1929, p. 63. 

Dasypogon venno Walker, List Dipt. Brit. Mus. u. 1849, p. 359 ; 
vi. suppl. 2, 1864, p. 600. 

Cabasa rufithorax Waflcer, Ins. Saund. Dipt. i. 1860, p. 100; vi. suppl. 2, 
1864, p. 499. 

Dasypogon ruhrithorax Manquart, Dipt. Exot. suppl. 4, 1849, p. 66. 
Cabasa rubrithorax Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, 
p. 480; White, Proc, Roy. Soo. Tasmania, 1916, p. 166. 

Hob, Tasmania, Victoria, New South Wales, and 
Queensland. 


Brachyrrhopala semirufa Hardy. 
Hardy, Proc. Roy. Soo. Queensland, xli. 1929, p. 66. 
Hob. Queensland. 


Brachyrrhopala ruficornis Maoquart. 

Macquart, Dipt. Exot. suppl. 2, 1847, p. 36: Walker, List Dipt. 
Brit. Mus. vi. suppl. 2, 1854, p. 494: Roder, Wien. Ent. Zeit, 
ii. 1883, p. 273 : Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, 
p. 586: White, Proc. Roy. Soc. Tasmania, 1916, p. 168 : Hardy] 
Proc. Roy. Soo. Tasmania, 1917, p. 66; Proc. Roy. Soc. Queens^ 
land, xli. 1926, p. 63; Proc. Linn. Soc. N.S. Wales, hi. 1927, p. 394, 

This species, together with the two following ones, 
may represent a yariable form, distinguishable from other 
species in collections and that are intimately allied 
by the antennal proportions. All these are rather scarce 
and cannot be reviewed with advantage. 

Hab. Tasmania. 

Brachyrrhopala fenestrata Macquart. 

Codula fenestrata Macquart, Dipt. Exot. suppl. 4, 1849, p. 70. 

Brachyrrhopala Senestrata Ricardo, Ann. & Mag. Nat. Wiaf. (g) 1912 
p. 586: White, Proc. Roy. Soc. Tasmania, 1916, p. 157 : Hardv* 
Proc. Roy. Soc. Queensland, xli. 1929, p. 64. 

Brachyrrhopala victories Roder, Stett. Ent. Zeit. liii. 1892, p. 241. 

Hab, Tasmania, Victoria. 
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Brachyrrhopala qua&ricincta Bigot. 

? Dasypogon nigrvrvua Maoquart, Dipt. Exot. suppl. 4, 1849, p. 66: 
Ricardo, Ann. Mag. Nat. Hist. (8) x. 1912, p. 361. 

CodtUa guadricincta Bigot, Ann. Ent. Soo. France, (5) viii. 1878, 
p. 442 : Ricardo, Ann. & Mag. Nat. Hist. (8) ix. 1912, p. 688. 

Brachyrrhopala guadricincta Hardy, Proe. Roy. Soc. Queensland, 
xH. 1929, p. 64. 

Brachyrrhopata ftdva Ricardo, Ann. & Mag. Nat. Biist. (8) ix. 1912, 
p. 688 : Hardy, Proc. Linn. Soc. N.S. Wales, lii, 1927, p. 394. 

Hob. Queensland and New South Wales. 

Species op Bastjpoqoninm which have not been 

ASSIGNED TO A POSITION. 

Deromyia australis Ricardo, Ann. & Mag. Nat. Hist. (8) 
X. 1912, p. 142. 

The generic position of Deromyia is uncertain, but this 
species placed there by Ricardo may belong to the 
Thereutria-Bachiopogon group. 

Hob. Queensland. 

Microstylum testaceum Macquart, Dipt. Exot. suppl. 1, 
1844, p. 60 : Ricardo, Ann. & Mag. Nat. Hist. (8) 
X. 1912, p. 148. Dasypogon testaceum Walker, List 
Dipt. Brit. Mus. vi. suppl. 2, 1854, p. 482. 

The genus in which Macquart placed it suggests 
Bathypogon, but the description of the species hardly 
agrees with that. 

Hab. % New South Wales. 

Damalis fuscipennis Macquart, Dipt. Exot. suppl. 1, 
1844, p. 95: Walker, List Dipt. Brit. Mus. vii. 
suppl. 3, 1855, p. 765 : Ricardo, Ann. & Mag. Nat. 
Hist. (8) X. 1912, p. 159. 

Hab, Australia. 


II.— New JEthiopian Bees of the Subfamily Anthidiinse 
(Apoidea). By G. A. Mavromoustakis, Limassol, 
Cyprus. 

The present paper is based on an interesting collection 
of jEthiopian .Amthidiine bees kindly loaned to me by 
the British Museum. To Mr, Robert B. Benson, of the 
British Museum, I am greatly indebted for his generous 
aid in interpreting for me certain of Smith’s types of 

3* 
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Anthidium in the Museum. Although I recognize that 
some of the new species here described are not really 
members of Anthidium (s. str.), I am treating them under 
that genus, leaving the discussion of their generic position 
to a forthcoming paper. The t 3 ^es of the new species 
and the new variety are placed in the British Museum. 

Anthidium hophgastrum, sp. n. (Kg. 1.) 

Female. —^Length nearly 8 mm., breadth of abdomen 
3-4 mm. 

Superficially like A'njthidium reicherti Brauns, but with¬ 
out spines at sides of tergites 3 to 5. Black. A linear 
stripe along inner orbits to the top, a very short stripe 
above top of eyes, yellow; mandibles yellow, teeth black- 
brown ; antennse black; third antennal joint longer 
than second or fourth, but shorter than 4+5; fifth 
longer than fourth. Head finely and densely punc¬ 
tured ; clypeus shining, somewhat convex, finely and 
densely punctured with a median longitudinal impunctate 
and shi n ing line reaching the upper part of supra- 
clypeal area; front, sides of face, clypeus, cheeks with 
white hairs; vertex and occiput with dense and long 
pale fulvous hairs. Mesonotum opaque, densely punc¬ 
tured ; scutellum normal, rounded, without median 
depression; tegulae pale yellow, with brown middle and 
subhyaline margin; pilosity on thorax sparse and 
yellowish white above, abundant and white at sides. 
Wings clear, upper half of marginal cell clouded ; second 
recurrent nervure very slightly out of second transverse 
cubital nervure. Anterior femora black above and orange 
beneath; middle and hind femora (except the black 
base of middle femora beneath) and all tibiae orange; 
middle tarsi brown and last small joint orange ; hind 
tarsi black-brown (except the orange last small joint) 
and covered with dense fulvous hairs on inner side ; 
a black spot at base on inner side of tibiae above; no 
pulvilli; spurs yellowish. Abdomen black and shining, 
densely punctured, the punctures very dense and fine 
a little above the impunctate and shining black-brown 
apical margins ; tergites 1 to 5 with a transverse narrow 
and impunctate creamy-yellow stripe (the stripe on 
tergites 3 to 5 sparsely punctm’ed); a narrow reddish 
stripe below the yellow on second and third tergites (the 



new j^thio2na)i Bees. 37 

reddish stripe broader on third), and a reddish suffusion 
between the yellow strip© and the apical margin of fourth 
and fifth; sixth tergite with a broad yellow stripe not 
reaching sides; fourth tergite laterally angulate and 
fifth with a small reddish spin© at sides; sixth tergite 
with four acute spines (lateral black and inner reddish) 
and the apical middle divided in two very small blunt 
spines; the apical middle of sixth ventral segment with 
a short spine which is slightly projected between the 
median blunt dorsal spines (fig. 1); a tuft of whit© hairs 
at sides of first tergite and some sparse and short white 

Fig. 1. 


Fifth and sixth abdominal tergites of 
Anthidium Jioplogccstrum, sp. n., $. 

hairs on rest of abdomen above; ventral scopa dense, 
rufous and white at sides. 

Type, Cape Province, Matjesfontein, 16-21. x. 1928, $ 
(22. E. Turner), 

Anthidium poecilodontum, sp. n. (Fig. 2.) 

Male .—^Length 8-5 mm,, breadth of abdomen 3 mm. 

Black. Clypeus, a short basal and transverse supra- 
clypeal stripe, lateral face-marks (filling space between 
clypeus and eyes) reaching level of insertion of antennae 
and narrowing to a line along inner orbits nearly to the 
top, a minute spot above top of eyes, cream; scape, 
second and third antennal jomts black, rest of flagellum 
obscurely brown beneath and black above; third johit 
longer than second or fourth, but shorter than 4+5 ; 
fifth somewhat longer than fourth. Head densely punc¬ 
tured and shining ; front, sides of face, clypeus covered 
with creamy-white hairs ; some short whit© hairs on 
cheeks. Thorax black and shining, somewhat densely 
punctured, axillae finely and densely pimctured; tegulse 
black-brown, creamy whit© in front; scutellum normal 
and rounded, apical margin yellow; mesonotum with 
long and dull yellowish-white hairs not covering surface ; 
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sides of thorax covered -with long and dense shining white 
hairs. Wings clear, upper haK of marginal cell clouded ; 
second recurrent nervure slightly enclosed in the second 
cubital cell nearly to the base of second transverse cubital 
nervure. Coxae black; femora black, with an orange stripe 
from base to apex beneath (the orange stripe on hind 
femora short); tibiae black, with an orange stripe not 
reaching apex above; the orange stripe on tibiae with a 
yellow spot at base; anterior tarsi black except the 
yellowish-white apex of basitarsi and the orange third 
and fourth small joints ; middle tarsi black, fourth small 
joint orange ; hind tarsi black; spurs yellowish white ; 
legs with some creamy-white hairs ; hind basitarsi with 
dense pale fulvous hairs ; no pulvilli. Abdomen black 
and shining ; basal region of tergites somewhat densely 
punctured, but a little above the impunctate apical 
margins finely and densely punctured; between basal 


Fig. 2. 



Fifth to seventh abdominal tergites of 
Avihidium po&Gilodontumf sp. n., 

and apical regions the pnnctation strong and sparse ; 
first tergite with a small lateral pale yellow mark; 
tergites 2 to 5 with a transverse entire and narrow 
creamy-yellow stripe; sixth tergite with a broad pale 
yellow stripe not reaching sides, apical margin sufiEnsed 
with brown ; seventh tergite mostly deep yellow with a 
reddish-brown suffusion at sides ; apical margin of sixth 
tei^te unmodified, but a little above it, somewhat 
projected transversely and possessing toward sides a row 
of six or seven denticles terminating in a long lateral 
tooth; seventh tergite with four blunt spines, and between 
the middle ones a projected triangle not surpassing the 
level of the top of the median spines (fig. 2). 

Female ,—^Length 8*5 mm., breadth of abdomen 3 mm. 
Head black ; mandibles yellowish at base, teeth black ; 
a creamy-yellow small round spot above top of eyes ; 
scape, second and third antennal joints black, rest brown 
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beneath and obscure brown above; clypeus shining, 
slightly convex, with a median, longitudinal, impunctate and 
polish^ wide line not reaching the upper part of clypeus ; 
lower margin of clypeus straight, with six small rounded 
denticles ; front, sides of face, cheeks with some white 
hairs ; some yellowish-white hairs on vertex ; venation 
abnormal, as in the male; no pulvilli. Abdomen very 
elongate and unarmed; apical margin of sixth tergite 
subcrenulate and rounded ; tergites 1 to 5 wdth an entire 
transverse creamy-yellow stripe not reaching sides; 
ventral scopa white ; sides of abdomen wdth some white 
hairs; anterior and middle tibiae with the orange stripe 
reaching apex ; small tarsal joints 3 to 5 orange. 

Type, Cape Province, Matjesfontein, 25-30. x. 1930, 
cJ (jB. E. Turner) ; allotype, Cape Province, Matjesfontein, 
25-30. X. 1928, $ {R. E. Turner). 

Superficially it resembles Anthidium hoplogastrum 
Mavrom., but is very distinct owing to the unarmed 
abdomen of the female, the elongate abdomen in both 
sexes, and the peculiar structure of the last abdominal 
tergites of the male. I find no near relative in the 
.^Ethiopian fauna. The venation is abnormal in both 
sexes, looking like MegacJiile, but I cannot see any other 
characters that will separate it from Anthidium (s. str.). 

Anthidium matjesfonteinense, sp. n, (Kgs. 3 & 4.) 

Female. —^Length 7 mm., fore wing 6 mm. 

Black. A very small yellow mark above top of eyes ; 
4-dentate mandibles reddish brown, teeth black ; antennae 
black, flagellum suffused with brown beneath; third 
antennal joint somewhat longer than fourth, but shorter 
than 4+5 ; fourth and fifth equally long. Head shining ; 
vertex and cheeks with strong but somewhat separated 
punctures ; front, sides of face, clypeus with dense and 
shining white hairs; some short yellowish hairs on 
occiput. Thorax shining, with strong well-separated 
punctures ; area of metathorax shining, finely and densely 
punctured above and at sides, rest impunctate and 
shining ; scutellum rounded at sides, wdth a lateral 
yeUow stripe ; tegulse black on inner side, rest brown with 
a creamy-white mark in front; some sparse and short 
white hairs on thorax above and dense shining white 
at sides. Wings very dusky; second recurrent nervuie 
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slightly out of second transverse cubital nervure. Femora 
black and apically orange ; tibiae and tarsi orange; hind 
tarsi -with basitarsi and small joints bro-wn; legs with 
some white hairs; hind basitarsi densely covered with 
fulvous hairs on inner side; no pulvilli. Abdomen 
black and shining, strongly and sparsely punctured; 
apical margin of tergites 1 to 5 impunctate and shining ; 
first tergite with a creamy-yellow lateral spot and a 
creamy-yellow stripe between the spots, but broken in the 
middle; tergites 2 to 4 with a transverse and narrow 
creamy-yellow stripe not reaching sides; tergites 6 to 6 
black; a tuft of shining white hairs at sides of tergites 
1 to 5 ; ventral scopa black. 

Male .—^Length 7*5 mm. 

Black ; mandibles yellow, teeth black-brown ; anterior 
femora with an orange stripe reaching apex beneath; 


Kg. 4. 

Fig. 3.—Sixth axid seventh abdominal tergites of Anthidium matje^- 
fonteinense, sp. n., 

Fig. 4.—Sixth and seventh abdominal tergites of Anthidium junedi 
Friese, 

0 

anterior and middle tibiae basally and apically marked 
with yellow ; first abdominal tergite with a narrow pale 
yellow stripe divided into four; tergites 2 to 4 with a 
narrow pale yellow stripe (the stripe on fourth broad in 
middle); fifth tergite black at base, with a brown suffusion, 
rest pale yellow ; sixth and seventh tergites pale yellow ; 
apical margins of tergites black or black-brown, those 
of tergites 2 to 5 subhyaline and mostly yellowish; 
sixth tergite rounded laterally, apical margin straight; 
seventh tergite rounded at sides and with two median 
spines ; between the spines an incision (fig. 3) ; ventral 
segments densely covered with long whitish hairs. 

% (Olotype Cape Province, Matjesfontein, 
1—6. xi. 1928 (JJ. jB. Tum^r) ; 2 (J paratypes, Matjes¬ 
fontein, 1-6. xi. 1928 (JJ, E. Turner), are similar to the 
allotype, but the pale yellow on fifth tergite medianly 
notched at base or at basal lateral half by black or 


Fig. 3. 

V. 
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reddish-brown; middle femora with an obscure mark 
toward base and apex above. 

Of the known ^Ethiopian Anthidium species, the nearest 
seems to be Anthidium junedi Eriese {Anthidium ewry- 
somum Cam., A. melanosomum Cam.), but that species 
has white scopa and the last abdominal tergites of the 
male are different (fig. 4). Anthidium jun^i may be 
referred to Anthidium (s. str.), while Anthidium matjes^ 
fonteinense, sp. n., is a member of a group related to the 
South American Hypanthidium. 

Anthidium platyscepum, sp. n. (Fig. 6.) 

Female .—^Length 5*5 mm. 

Superficially like Anthidiu7n minululum Brauns. Black. 
Head shining; mandibles except the black-brown 
teeth, lateral face-marks (filling space between clypeus 
and eyes) truncate above to the level insertion of 


Fig. 5. 


Sixth and seventh abdominal tergites of 
Anthidium platyscepum, sp. n., cJ. 

antennse, pale yellow; a short basal and transverse 
supraclypeal stripe, cheeks, and entire occipital stripe, 
deep yellow; scape black, base reddish brown, apex 
yellowish beneath; second antennal joint black except 
the apex, base of third black and suffused with brown ; 
otherwise flagellum light reddish brown; second joint 
longer and wider than third ; third somewhat longer than 
fourth, but shorter than 4+5; fourth or fifth equally 
long and wider than third ; clypeus without smooth line ; 
hesd finely and densely pimctured; vertex finely and 
somewhat sparsely punctured; no hairs on head except 
some short and white on lower margin of clypeus. Thorax 
black; scuteUum projected as in Anthidium minutulum, 
rounded at sides and subemaiginate in middle; sides of 
scuteUum with a broad pale yeUow stripe reaching middle ; 
axiUae and tubercles pale yeUow; a short pale yellow 
stripe at sides of mesonotum above, not reachiag middle ; 
tegulse impimctate, reddish yeUow, with a yeUowish-white 
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mark and subhyaline margin in front; mesonotum dullish, 
with spars© and strong punctures; area of metathorax 
shining, minutely and densely punctured, sides finely 
and somewhat sparsely punctur^ ; thorax with some 
white hairs at sides. Wings clear; second recurrent 
nervure out of second transverse cubital nervure. Anterior 
and middle femora light reddish brown above and yellow 
beneath; coxae and hind femora light reddish brown; 
tarsi light yellow; hind tarsi with basitarsi and small 
joints yellowish brown and covered with golden hairs 
on inner side ; spurs yellowish ; first and second tergites 
black, with a transverse ochreous stripe, and between the 
ochreous stripe and apical margin the region yellowish 
with a slight brown suffusion ; coloration on third tergite 
as on the preceding, but the ochreous strip© broad and 
covering sides ; lateral half of the ochreous stripe on first 
and second tergites medianly interrupted by reddish- 
brown suffusion; tergites 4 to 6 ochreous (with a slight 
brown suffusion toward the apex of sixth tergite); 
ventral segments light reddish brown ; scopa white. 

Male. —^Length 6-5 mm. 

OLypeus, supraclypeal area, mandibles except black- 
brown teeth, lateral face-marks, scape beneath, lemon- 
yellow ; second antennal joint except apex black, rest 
of flagellum mostly light reddish brown with a yeUowish- 
brown suffusion on joints 3 to 5 beneath; front, sides 
of face, clypeus with shining whit© hairs; some short 
pale fulvous hairs on vertex and occiput; mesonotum 
with some spars© and short yeUowish-white ]^irs in front; 
hind femora light reddish brown, with a light yellow stripe 
beneath (lacldng in certain paratypes); tarsi light 
yellow; no pulvilli; second recurrent nervure out of 
second transverse cubital nervure; between the ochreous 
strip© and apical margin of first and second tergites the 
region yellowish; thhd tergite ochreous, basal region 
bkwk; tergites 4 to 7 ochreous; sixth tergite unarmed 
and round^ at sides; seventh tergite sufficiently pro¬ 
jected and truncate (fig. 6); ventral segments light 
reddish brown with white hairs. 

Type $, (dlotype S.W. Africa, Aus, December 1929 
(£. E. Turner) ; 4 ^ paratypes, Aus, December 1929 
{R. E. Turner) ; a ^ paratype, Aus, January 1930 (J?. E. 
Turner), differs from allotype as follows ;—Base of third 
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abdominal tergit© light reddish brown; between the 
ochreous stripe and apical margin of first tergit© the 
region light reddish brown; base of second tergit© 
laterally light reddish brown; 2 (J paratypes, Aus, 

December 1929 (R, E. Turner), similar to allotype, but 
with the base of third tergit© Hght reddish brown. 

Related to Anthidium absenulum CkU., from Katanga, 
Belgian Congo, but the last is somewhat larger, with black 
antennae, dusky wings, black and punctured tegulae, 
strong and dense punctation, and difierent colour. It 
differs from Anthidium rebellum Brauns through the 
absence of a smooth line on the clypeus, and iromAnthidium 
rvbdlulum CkU. by its smaUer size and many colour and 
structural details. Anthidium minutulum Brauns pos¬ 
sesses a rufous clypeus, fulvous scopa, shining meso- 
notum, and m the male an emarginat© seventh tergite. 

Dianthidium turnericum, sp. n. (Fig. 6.) 

Male. —^Length 7*5 mm. 

Looking like Anthidium armaticeps Fries©. Head and 
thorax black; clypeus broader than long, convex, weU 
punctured and shining, deep yeUow, with four very smaU 
and hardly visible tubercles on lower margin ; mandibles 
briefly 4-dentat©, yeUow, with black-brown teeth; lateral 
face-marks (filling space between clypeus and eyes) 
reaching level of insertion of antennae, and then narrowing 
along inner orbits to the top, deep yeUow ; cheeks, entire 
occipital stripe attenuated in middle, an oval mark below 
middle oceUus, supraclypeal area (slightly suffused with 
reddish brown), deep yeUow; between anteimse at each 
side a short longitudinal deep yeUow ridge not surpassing 
the upper part of supraclypeal area ; vertex shining, 
strongly and densely punctured ; antennae mostly reddish 
brown ; third antennal joint hardly longer than fourth ; 
fourth shorter than fifth ; clypeus, sides of face with some 
yeUowish-whit© hairs ; vertex, occiput with some very 
sparse and short fulvous hairs. ScuteUmn united with 
axiUse, abruptly projected, rounded at sides and sub- 
emarginate in middle; axiUse and hind margin of scuteUum 
yeUow with an reddish-brown suffusion; a L-shaped 
broad yeUow stripe at sides of mesonotum reaching 
axiUae ; tegulae punctured and yeUow except the yeUowish- 
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brown middle; tubercles yellow and covered with flat- 
lying scale; mesonotum shining, strongly and densely 
punctured, the punctures stronger than those on vertex ; 
area of metathorax shining, finely and somewhat sparsely 
punctured above. Wings slightly dusky; second re¬ 
current nervure out of second transverse cubital nervure. 
Mesopleura yellow in front; thorax with some very short 
light fulvous hairs above; coxae, femora light reddish 
brown ; anterior and middle femora with a yellow stripe 
beneath; tibiae yellow except for a reddish-brown suffusion 
on inner side of hind ones; tarsi mostly yellow; hind 
basitarsi with dense golden hairs on inner side; spurs 
yellow; pulvilli well developed. Abdomen shining, 
sparsely punctured; the punctures at sides of first tergite 
strong, and those a little above the impunctate and shining 
apical margin fine ; first tergite light reddish brown, with 
a lateral yellow mark nearly covering sides ; second and 
third tergites light reddish brown, with a yellow lateral 
stripe covering sides and nearly reaching middle (third 
with a yellow stripe medianly attenuated in the paratype); 
fourth and fifth tergites mostly yellow, with a transverse 
and very narrow light reddish-brown stripe above apical 
margin ; the yellow on fourth tergite medianly interrupted 
by reddish brown, and that on fifth with a median obscure 
spot at base ; fifth tergite unarmed and rounded laterally ; 
sixth tergite yellow, with irregularly subcrenulated apical 
margin ; sixth ventral segment with a small reddish- 
brown carina reaching apex; ventral segments light 
reddish brown; ventral scopa light golden. 

Malt .—^Length 8*5 mm. 

Mandibles except teeth, clypeus, supraclypeal area, 
lateral face-marks (except the deep yellow upper part), 
lemon-yellow; the spot below median ocellus, cheeks, 
and entire occipital stripe deep yellow ; flagellum with 
dark brown suffusion mostly toward apex; abdominal 
tergites 1 to 3 light reddish brown, with a large yellow 
mark covering sides; fourth tergite reddish brown, with 
a broad medianly interrupted yellow stripe; fifth and 
sixth tergites suffused with light reddish brown; sixth 
tergite with a lateral small tooth ; the middle of seventh 
teigite somewhat projected transversely and subsinuated, 
and terminating in a small lateral lobe; seventh tergite 
with a slight median longitudinal carina, which is slightly 
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projected over the apex of its hidden and rounded apical 
margin (fig. 6). 

Type aMotype (J, S.W. Africa, Aus, January 1930 
{B. E. Turner); paratypes $(J, Aus, January 1930 {B. E. 
Turner). 

Belated to Anthidium armaticeps Friese, but in the last 
species the lower margin of the clypeus possesses two 
large, rounded, and projected tubercles. Dwmthidivm 
turnericvm,, sp. n., is a real member of the North-American 
Dianthidium with the characteristic flat-lying scale over 
the tubercles. The spines are, however, lacking in both 
sexes, and the soutellum is projected and rounded 
laterally. 


Fig. 6, 



Sixth and seventh abdominal tergites of 
Diai%thidium tumericufn, sp. n., <J. 

Anthidiellum auserise, sp. n. (Fig. 7.) 

Male, —^Length. 7-7-5 mm. 

Head and thorax black; clypeus, lateral face-marks 
(filling space between clypeus and eyes) reaching insertion 
of antennae and then narrowing to a line along inner 
orbits nearly to the top, deep yellow; a spot below 
median oceUus, cheeks, entire occipital stripe, yellow; 
base of supraclypeal area slightly suffused with reddish 
brown; occiput subhyaline, somewhat projected over 
mesonotum and yellowish; scape and second antennal 
joint black, with reddish-brown apex; third and fourth 
joints reddish brown, rest of flagellum brown beneath 
and obscure brown above ; third joint shorter than 4+5 ; 
head shining; vertex with strong somewhat separated 
punctures, the punctures between ocelli less strong and 
sparse ; a small polished space near the sides of anterior 
ocelli; vertex with some short fulvous hairs; pilosity 
on head dense and shining white in front. Thorax 
black and shining; scutellum abruptly projected over 
metathorax, sharply edged and rounded laterally; between 
axillae and scutellum slightly incised; apical margin of 
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soutellrun and axillae yellow; a reddish-brown stripe 
at sides of mesonotum, reaching axiUae and upper part 
of tegulae; tubercles yellowish and slightly erected in 
front; tegiilae light reddish brown, with pale yellow and 
subhyaline margin in front; mesonotum with strong 
punctures, scutellum with coarse and well-separated 
punctures ; area of metathora^ shining, finely and densely 
prmctured. Wings clear, upper half of marginal cell 
and apical margin slightly clouded; second recurrent 
nervure out of second transverse cubital nervure. 
Piloaity on thorax very scanty and yellowish white above, 
abundant and white at sides; anterior and middle femora 
yellow beneath and light reddish brown above; hind 
femora light reddish brown, with a narrow yellow stripe 
beneath; apex of femora yellow above; tibise and tarsi 
yellow (inner side of hind tibiae suffused with light reddish 
brown); some short and white hairs on legs; inner side 
of bind basitarsi with dense light golden hairs; spurs 


Fig. 7. 



Sixth and seventh abdominal tergites of 
Anthidiellum ausense, sp. n.» 


yellow; pulvilli well developed. Abdomen shining; 
jirst and second tergites strongly and sparsely pimotnred, 
rest of tergites finely and sparsely punctured; apical 
margin of tergites 1 to 5 impunctate and pthining ; first 
and second tergites reddish brown, with a transverse 
impunctate creamy-yellow stripe (sufiEused with yellow 
toward sides of second); third tergite reddish brown, with 
a transverse, somewhat impunctate, and narrow yellow 
stripe; fourth and fifth tergites yellow, with a narrow 
reddish-brown stripe a little above apical margin ; sixth 
tergite yellow and suffused with brown on apical margin ; 
seventh tergite yellow; sixth tergite with a pointed and 
curved tooth near the sides; sides of base of seventh tergite 
angulate, apical margin with two lateral straight and 
acute spines, and between them a triangle terminating in 
a spine which is on the same level as the lateral ones; 
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a Carina occupies all the median projection and reaches 
the base of seventh tergite (fig. 7); sixth ventral segment 
flat, with rounded apical margin and angulate sides; 
ventral segments with dense white hairs; a transverse 
row of short golden bristles a little above apical margin 
of tergites 3 to 5. 

Type, S.W. Africa, Aus, January 1930, $ {R, E, Turner ); 
4 ^ paratypes, Aus, January 1930 (jB. E, Turner), agree 
with the type, but with the following differences^upra- 
cl 3 rpeal area basally with two lateral and a median reddish- 
brown spot or a median reddish-brown very small spot; 
scape and second antennal joint black, rest of flageUtim 
mostly reddish brown ; apical margin of first tergite and 
basal margin of second, black or basal region of third, 
black; fourth and fifth tergites light reddish brown, with a 
broad, median, transverse yellow stripe or the yeUow stripe 
interrupted in middle and at lateral half by a light 
reddish-brown suffusion; seventh tergite mostly light 
reddish brown, with the lateral spines yellow. 

This very interesting species, owing to its abruptly 
projected and sharply edged scutellum, would appear 
to be a member of Pachyanthidiurri iViese, but the 
presence of well-developed pulvilli excludes it from that 
genus. It is undoubtedly a member of Anthidiellum 
Cockerell, owing to the presence of erect tubercles, but 
I think it belongs to a distinct African group. 

Anthidium ferrugineum F. var. azarense, nov. 

N. Nigeria, S.E. Kano, Azare {Dr. LI. Lloyd). 

I have compared the new variety with specimens of 
Anthidium ferrugineum F. from Spain (Dusmet, Gi9^er), and 
have found the following differences :—^Mandibles except 
teeth, clypeus, lateral face-marks, a supraclypeal stripe, 
entire occipital stripe, cheeks, scape beneath, scutellum, 
axillse, tegulse except median reddish mark, sides of 
mesonotum, aU yeUow; anterior and middle femora 
yellow beneath; tibiae and tarsi yellow (except the 
reddish small tarsal joints); first abdominal tergite 
reddish, with a broad transverse yellow stripe; rest of 
tergites yellow except a basal median reddish mark on 
second and a reddish suffusion toward apical margin 
of tergites 2 to 4. 
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The new variety is related to the Egyptian ** Anthidium 
fernzgineun $td>zo 7 iatum AIfken ” (in Bull. Soo. Ent. Egypte, 
1932, fasc. 3, p. iii), but is di^inct owing to the rich 
extension of yellow. 

All drawings for this paper have been executed, under 
my supervision, by the artist Mr. V. N. Joannidi, to whom 
I am indebted. 


ni .—Oxford University Hudson Strait Expedition to 

Ahpatoh Island^ Ungava Bayy 1931.— Lepidoptera. 

By Prof. Ebwabd B. Poulton, D.Sc., E.R.S., Fellow 

of Jesus College, Oxford. 

AiTHOirGH the species of Lepidoptera collected or 
observed were but few, these records from Akpatok 
Island—never before visited by a naturalist—are of 
great interest, and one much enhanced by the full and 
excellent data. Mr. D. H. S. Davis has written the 
fonowing account of the conditions under which the 
collection was made, and has added the notes upon each 
of the species:— 

“ Owing to the lateness of the season when the 
Expedition arrived at the island on 18 August 1931 and also 
to the gales and bad weather prevalent in these regions, 
the Lepidoptera were in very poor condition, and after 
a few days the butterflies disappeared altogether, while no 
moths were seen after the end of the month. The island 
consists of a bare level plateau, 600-900 ft. above sea- 
level, with ravines and valleys cutting down to the sea. On 
the plateau itself the only Lepidopterous insect seen was 
the Geometrid moth, Entephria polata, which had evi¬ 
dently been blown from the sheltered valleys by strong 
winds.” 

A few of the Lepidoptera are specially noted as having 
been taken in southern Akpatok, all others being from 
the south-east of the island. All were captured by 
Mr. D. H. S. Davis and Mr. A. K. Gregson. The species 
were kindly determined by Mr. N. D. Riley and ]\h:. W. 
H. T. Tams of the British Museum (Nat. Hist.). In the 
verification of data much kind help was given by Dr. B. 
M. Hobby, D.Phil., and Mr. E. Taylor of the Hope 
Dept., Osiord University Museum. 
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Rhopalocera. 

Brenthis chariclea obscurata McLach. 

Not seen after Aug, 22. Confined to the more 
sheltered valleys better supplied with vegetation. Rather 
commoner on the lower part of slopes near streams. 

(S. Akpatok.) 20 Aug.: rough valley slope.—Specimen 
no. 2. 

20 Aug.: herbaceous valley slope, 3 m. N. of camp, 
flying.—Nos. 4, 5, 13. 

21-Aug.: herbaceous valley slope.—^Nos. 26, 29, 30 (all 
on slope facing S.) ; 31, nr. camp. 

22 Aug. : slopes at valley head.—^No. 45. 

Colias hecla hecla Lefebr. = groenlaTidica Lampa. 

Not taken after Aug. 25. Also confined to the valleys 
better supplied with vegetation, but more frequently 
found in marshy areas and terraces towards the heads 
of valleys. All males unless otherwise indicated. 

20 Aug: herbaceous valley slope, 3 m. N. of camp, 
flying.—^Nos. 6, 7 ($), 8, 9, and 12 (c?? in cop.), 10, 11. 

21 Aug.: herbaceous valley slope, facing S.—^Nos. 24, 
25, 27, 28. 

22 Aug.: slopes at valley head.—Nos. 44, 46. 

25 Aug. : marsh at valley head.—Nos. 100, 101, 102. 

Hbteboobba. 

Apantesis qvmsdii Hiibn. (ArctiidsB.) 

This species had already disappeared by August 18, 
as the only one found was dead and no other was seen. 
Their apparently omnivorous larvae were, however, very 
numerous, more particularly on the plateau, where they 
were feeding on the Salix polaris, Dryers int^rifolia, etc. 

(S. Apatok.) 18 Aug. : nr. watercourse.—^No. 1 (dead). 

Two tubes of larvae.—No. 281. 

Sympistis zetterstedtii Stgr. (Noctuidae: Guculliincs.) 

Common in the valleys. TaJken flying on sunny days 
and under stones on dull days. It was as common on 
rough slopes a.s on those with more vegetation. 

20 Aug.: herbaceous valley slope, nr. camp, flying. 
—No. 15. 

Ann. db Mag. N. Hist. Ser. 10. Vol. xiv. 4 
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21 Aug.: herbaceous valley slope.—^Nos. 86, 37, 38, 39. 

22 Aug. : slopes at valley head.—^No. 47. 

26 Aug. : herbaceous valley slope, imder stone.— 
No. 79. 

26 Aug. : herbaceous valley slope, flying.—^No. 81. 
rough valley slope, flying.—^No. 83. 

28 Aug. rough valley slope.—^Nos. 136, 144. 

29 Aug. rough valley slope, flying.—^No. 164. 

pKtephria polMa brulUi Lef. (Geometridse.) 
Uncommon. Found on the plateau, having been blown 
from the valleys where it was taken flying over stony 
dopes. 

20 Aug.: herbaceous valley slope, nr. camp, flying. 
—No. 14. 

22 Aug. : on plateau, about 600ft.—No. 116. 

26 Aug.: on plateau, about 600 ft., flying.—^No. 103. 


IV .—Oxford University Hudson Strait Expedition io 
Ahpatoh Island, Ungava Bay, 1931 .—Eymenoptera 
Parasitica, including a few Specimens taken at Port 
Burwdl, Labrador. By Prof. Edward B. Poulton, 
D.Sc., F.R.S. 

This little collection includes twenty-three specimens, 
of which five were taken at Port Burwell in Ungava 
Territory, on the Labrador coast of Canada. Sixteen 
specimens are Ichneumonidae, belonging to fifteen or 
perhaps fourteen species; seven are Braconidse, five 
belonging to a single species and one each to two others. 
With the exception of three specimens taken by A. K. 
Gregson and one by J. Baxter, the whole collection was 
made by D. H. S. Davis. 

The mattarial was first sent to Dr. A. Roman of the 
Naturhistoriska Eiksmuseum, Stockholm, who wrote 
20 November, 1933, concerning the Ichneumonidse1 
“ It is of course very interesting to see a number of 
North American Arctic Ichneumons and to compare tliftT n 
with our collections from the Old World Arctics. I have 
looked at them from the European standpoint and found 
two [Nos. 13 and 15] to be identical with our arctic 
species.... I am not versed in the North American 
fauna and it would take more timpi i can afford 
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to determine whether the species are described or not 
.... I now return your box, sorry not to be of more use 
to you, but as a help to an eventual successor, I have 
put labels on the specimens, giving my opinions.” The 
collection was then sent, as Dr. Roman advised, to 
Mr. R. A. Cushman of the U.S. National Museum, 
Washington, who wrote, 20 December, 1933, as follows:— 
We have received the box of specimens and have 
examined them. In looking over the lohaeumonidsB 
I find that I am unable to identify any as described 
North American species. Dr. Roman has already identi¬ 
fied specifically two species and has placed generic names 
on those that he could not identify as species. I differ 
from his identifications only in nomenclatorial usage of 
certain of the generic names, so have changed the identi¬ 
fication on only one specimen [No. 6], a species of 
Platylabus that he had placed under Ichneumon .... 
Mr. Muesebeck has identified the Braconidse genericaUy, 
finding two species of Apanteles and one of Macrocentrus.^' 
It is unfortunate that hardly any of the species could 
be determined and that no new forms could be described, 
but it would not be reasonable to expect descriptions 
of single examples in these difficult groups. On the 
other hand, the list of forms printed below is of excep¬ 
tional interest in illuminating the conditions of life in 
this remote locality, suggesting as it does the existence 
of numerous and very varied parasites dependent upon 
a more abundant insect faxma than we should have 
inferred from the collections made by the Expedition. 

The following list of the twenty-three specimens has 
been arranged and classified under the various groups of 
Parasitica by my kind friend Dr. 0. Ferriere of the 
Natural History Museum;— 

Family lehneumonidss. 

Subfamily IcsujsuMomir^. 

Tribe ICHNBUMONiisri. 

1. Ichneumon sp., $.—S.W. Akpatok, 4 Sept.—^Under 

stone in thick lichen mat, edge of cliff, about 600 ft., 
plateau {A. K. Gregson). 

2. Ichnetimon sp., $.—S.E. Akpatok, 22 Aug.—Plateau, 

about 600ft. (i). H. S, Davis), 


4* 
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On Hymmoptera Parasitica. 

3. Ichneumon sp.,^.—Csbnada, Labrador, about 31 Aug.— 
Ungava Territory, Port Burwell, about 40 ft. 
{J. Baxter). 

4. Ichneumon sp., cj.—S.E. Akpatok, 25 Aug.—Flying, 
rough valley slope (D. JET. S. D.). 

5. Ichneumon sp., (J.—S.E. A]q)atok, 31 Aug.—^In tent 
(Z>. H. 8. D.). Dr. Ferri&re considers it probable that 
this is the same species as No. 4, the two being only 
distinguished by slight colour differences. 

6. Phtylohus sp., <?.—S.E. Akpatok, 29 Aug.—^In dry 
hollow at base of scree ravine (D. H. 8. D.). 

Subfamily Cbyxtix^. 

Tribe PHYGADEtroNiiri. 

7. 8. Graiocryptiis sp., <J (J.—^No. 7, S.E. Akpatok, 

25 Aug.—^Bog margin, valley head (D. H. 8. D.); 
No. 8, Ungava Terr., Port BurweU, about 40 ft., 
16 Aug. (D. H. 8. D.). 

9. Microcryptus sp., $.—S.E. Akpatok, Sept. 10.—^In 
tent (D. H. 8. D.). 

10. Phygadmon sp., $.—^Ungava Terr., Port Burwell, 
about 40 ft., 16 Aug. (D. H. 8. D.). 

Tribe Hemitblini. 

XI. Adasttbs sp., $.—S.E. Akpatok, 8 Sept.—JPlant roots, 
slope, near bog, valley head {A. K. Q.). 

Subfamily PncpLis.^. 

Tribe Pimplini. 

12. Ddomerista sp., $.—S.E. Akpatok, 25 Aug.—^In moss, 
herbaceous valley slope (D. H. 8. D.). 

Subfamily Opsioninje. 

Tribe Mbsoohobiki. 

13. MesocJiorus nigriceps Ths., $.—S.E. Akpatok, 11 Sept. 
—^Bough valley slope {D. H. 8. D.). 

Tribe Plectiscini. 

14. Plectiscus sp., $ (cf. hyperhoreus Hohngr.).—S.E. 
Akpatok, 28 Aug.—^Boggy dip, plateau, about 600 ft. 
(D. H. 8. D.). 
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On Uie Cervical YerUbroi of a Qorgonopsian. 

Subfamily TsTFsom^M. 

Tribe MBsoLHPTisri. 

15, Meaoleius Uturatus Holmgr. var. scMJbergi Woldst., $. 
S.E. Akpatok, 21 Aug.—Rough valley slope (Z). H. 
8. D.). 

Tribe Orthoobntbi. 

16, Stenomacrus sp., $, (of. airatiis Hohngr.),—^Ungava 
Terr,, Port Burwell, about 40 ft., 16 Aug. (Z). H. 
S.D.). 

Family Brseonldse, 

Subfamily Micsooabtsshtjs. 

17-21. Apantelea sp., near dlticola Ashm.—^AU taken by 
D. H. S. Davis and all except No. 19 in S.E. 
Akpatok. 

17. $, 28 Aug., moss at base of boulder, plateau, 
about 600 ft. 

18. (J, 28 Axig., flying on plateau, about 600 ft. 

19. 16 Aug., Ungava Terr., Port Burwell, about 
40 ft. 

20. <J, 28 Aug., bo^y dip, plateau, about 600 ft, 

21. $, 25 Aug., ston^, rough valley slope. 

22. Apanteks sp., $, near nitena Hues.—S. Akpatok, 
1 Sept.—^Plateau, about 600 ft. {A. K. O.).. 

Subfamily Maofoosst'rinje. 

23. Jfocroccnirassp,, <J.—S.E. Akpatok, 28 Aug.—^Flying, 
plateau, about 600 ft. (D. ZT. 8. D.). 


V .—The Cervical Vertebrae of a OorgoriAypsian (jEluro- 
gnathus tigriceps). By Leettwb D. Booststba, D.Se., 
Palaeontologist, South African Museum. 

In’ 1913 Broom and Haughton, in their paper on ^luro- 
gnathua tigricepa (Ann. S. Afr. Mus. vol. xii.), mentioned 
the cervical vertebrae in a very brief description un¬ 
accompanied by any figures. Watson, in 1921, figured 
(Proo. Zool. Soe.) the proatlas, atlas, and axis of a nearly 
related form, 8cymnogncUhu8 whaitsi, but gave no de¬ 
scription. 

In 1930 Broom, in his paper on the Qorgonopsia (Phil. 
Trans. Roy. Soo.), gave a short aocoxmt of the imperfect 
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cervicals oiLyccenops omatua (pL xxviii. figs. 8 & 9). Broom 
also devotes a short paragraph to the cervicals of Mluro- 
gnathua tigricepa, and gives a number of figures (pi. xxviii. 
figs. 10, 11,12, & 13). As I have only recently adequately 
remov^ the mass of matrix from the anterior cervicals 
it says much for Broom’s imagination that he was able 
to produce figs. 10 & 11. 

This short note is intended to provide an accurate 
account of the cervicals of JElurognathiia (S.A. M. Cat. 
no. 2342), and, together with Watson’s figure of Scymno- 
gnathua, will probably indicate the fun^mental nature 
of the neck in all Oorgonopaia. 

- The material consists of an articulated series of seven 
vertebrae in articulation with the skull. 

The neck is very firmly articulated to the skull. Six 
elements co-operate—centrally the centrum of the atlas 
(odontoid) is applied to the basioccipital, ventrally a 
strong atlantal intercentrum, closely applied to both the 
odontoid and the basioccipital, strengthens this joint; 
laterally the anterior portion of the atlantal arch meets 
the exoccipital and, dorsally, the paired proatlas rest 
on the supraoccipital. 

Proatloa .—^The proatlas consists of a pair of flattened 
rhomboidal plates overlying the dorsal surface of the 
spinal cord as it emerges from the foramen magnum. 
Their position is best imderstood by refen’ing to the 
illustration (fig. B). On the dorso-lateral surface a 
thickening of the bone produces a low protuberance. 
Posteriorly the proatlas articulates with a prezygapo- 
physial stffface on the antero-dorsal surface of the atlantal 
arch. 

Atlaa ,—^The atlas consists of a pleurocentrum (odontoid), 
which in part carries a pair of unfused elements which 
constitute the neural arch. Unfortunately, very little 
can be seen of the pleurocentrum, as it is practically 
encircled by the neural arch and the atlantal and axial 
itttercentra—^the latter two elements producing very 
firm anterior and posterior articulations. Each element 
of the arch consists of an irregularly shaped bone, which 
is prolonged posteriorly to carry two facets; the dorso- 
median prolongation carries a postzygapophysial facet 
which articulates with the prezygapophysis on the 
and the lateral prolongation (a diapophysis) carries 
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a facet for the tuberculum of the dichocephalous atlantal 
rib. The antero-dorsal prezygapophysial facet for the 
proatlas has already been mentioned. The two elements 
of the arch, dorsally, just meet at the median line, and are 
here somewhat thickened to form a low protuberance 
which constitutes a rudimentary paired neural spine. 

Atlantal Intercentrum ,—^The atlantal intercentrum forms 
a semicircular disc intercalated between the atlantal 
pleurocentrum and the occiput. It is a large element, 
and on its postero-lateral comer carries a facet for the 


A B 



ervicals of the type of JBhirogncUhvs tigricepa (S.A. M. Cat. no. 2342), 
X1/2. A. Lateral view of the right side of the anterior three 
cervicaJs; B. Dorsal view of the paired proatlas and the atlantal 
arch. 

Aa, half of the paired atlantal arch ; Ci, C 2 , the first three pleoro- 
centra; D 2 , D 3 , the first three diapophysial facets for the 
capitula of the dichocephalons ribs; IGi, IC^y the atlantal and 
axial intercentra, both carr 3 nng parapophysial facets ; PF^, 
PF^t the first three parapophysial facets for the tuberonltim of the 
dichocephalons ribs ; PrA, half of the paired proatlas. 

capitulum of tbe atlantal rib. This facet is not carried by 
a distinct process as in Seymouria. 

Axis ,—^The axis is a ts^pical reptilian holospondylous 
vertebra with the pleurocentrum and neurocentrum 
fused. The spine is elongated anteriorly so as to over¬ 
hang the atlantal arch in the median line. The two pairs 
of zygapoph 3 rses are horizontal and well developed. 
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A strong and prominent diapophysis arises from the 
junction of the centrum and arch ; it is directed posteriorly 
and carries a facet for the tuberculum of the diohocephalous 
axial rib. As in the case of the atlantal intercentrum 
it carries a facet for the capitnlum of the axial rib. The 
axial intercentrum, is, however, smaller than that of the 
atlas. 

Third Cervical ,—^The third cervical differs from the axis 
in that the neural spine is only developed as a low boss ; 
the diapophysis is much longer; a low parapophysis is 
developed on the extreme anWo-lateral edge of the 
centrum and gives articulation to the capitulum of the 
dichocephalous rib; no intercentrum is preserved, and 
it is doubtful whether one was present during life. 

Fourth to Seventh Cervicala ,—^These four vertebrae are 
very similar—the main point of difference being the fact 
that in posterior direction the diapophyses progressively 
increase in length. They differ from the anterior ones 
in the shape of the neural spine, which is fairly low, 
antero-posteriorly elongated, and laterally compressed. 
There is no marked increase in width across the zygapo- 
physes and the intercentra appear to be absent. The 
parapophyses situated on the antero-lateral edge of the 
centrum becomes progressively stronger, and in the seventh 
is situated further back on the centrum at some distance 
from the anterior edge. 

A comparison with Watson’s figure shows that the 
cervicals of these two Gorgonopsian genera agree on all 
essential points of structure, and it thus appears legitimate 
to assume that the description given here holds good in 
essentials for all members of the Oorgonopsia, 

The chief measurements are :— 


Proatlas: mm. 

Length . 35 

Width . 17 

Atlas : 

Total hei^t. 37 

Length of arch. 40 

Oblique height of arch . 39 

Height of odontoid . 23 

Width of odontoid. 31 

Atlantal intercentnim: 

Length. 20 

Width . 34 

Atlas: 

Total height . 76 

Height of centrum. 21 
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s {con£.): 


mm. 

. 27 

Length of centrum . 


. 32 

Width across prezygapophyses. 


. 34 

„ „ postzygapophyses. 


. 39 

„ „ diapophyses. 


. 60 

Height of spine . 


. 35 

Length of spine. 



Width of spine. 


. 15 

3rd cervical. 

5th cervical. 

Total height . 

58 

67 

Height of centrum. 

25 

26 

Width of centrum . 

32 

35 

Length of centrum . 

33 

36 

Width across prezygapophyses. -. 

35 

35 

„ „ postzygapophjrses . 

41 

37 

„ „ diapophyses. 

61 

74 


The main points of interest in these Goi^onopsian 
cervical vertebrse are :— 

1. The retention, as in most reptiles, of many temno- 
spondylous characters in the atlantal elements, viz., 
iinfus^ intercentrum, pleurocentrum, and paired neural 
elements. 

2. The non-development of an atlantal neural spine 
is a specialised character which it shares with all reptiles 
that have evolved beyond the primitive Seymourian 
condition. 

3. The presence of dichocephalous ribs which in many 
other reptiles have been replaced by single-headed ribs. 

4. The presence of a dichocephalous atlantal rib which 
is lost m most other reptiles. 


VI.— On the Tentaole Sphincter Musde of Boloceroides 
hermaphroditioa {Anthozoa), By Frastces M. Hortok, 
Ph.D., Zoology Department, University of Birmingham. 

Tbdej anemone Boloceroides hermcvphroditica can detach 
itself from the substratum and swim freely through the 
water by means of its tentacles. These are flexed, drawn 
up into a vertical position, and then extended in a vigorous 
downstroke towards the base of the animal, which thus 
progresses, oral end first, through the water (Komori, 
1931). An investigation has been made of individuals 
of this species, collected by Professor H. Munro Pox in 
the Suez Canal (Carlgren, 1924), in order to look for any 
outstanding features of the musculature which might be 
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correlated with the unusual movements of which the 
animal is capable 

The tentacle sphincter muscle was found to be remark¬ 
ably strongly developed (fig. 1). It may best be described 
as a dome-lie structure attached by its base to the lower 
part of the tentacle-wall. A circular area must, however, 
be imagined to be removed from the apex of the “ dome,” 
for there is a continuous passage from the cavity of the 


Fig. 1. 



Keconstruction from sections of half of the tentacle base of 
Boloceroides hemuiphrodiiica. 

a, region of thickening of sphincter; ec, ectoderm; en, endoderm; 
S, sphincter; T, tentacle-wall. Mesoglosa and mnscle-fibres 
shown in black. 

tentacle, through the centre of the sphincter, into the 
general body-space. Two distinct bulges occur opposite 
one another in this sphincter muscle (fig, 1, a). 

Bohcera tuedice sJidBunodeopsis globuUfera both possess 
tentacle sphincters, but they have no faculty of swimming. 
The massive form of the sphincter in Boloceroides herma- 
phroditica^ as compared with its lesser degree of develop¬ 
ment in these two forms, which show a similar plan of 
tentacle musculature, is shown by fig. 2. 

It seems reasonable to suggest that the strong develop¬ 
ment of the sphincter in Boloceroides hermaphroditic^ 
has a relation to the swimming movements accomplished by 
the animal, though it is difficult to imagine a mechanism 

* I am indebted to the British Museum (Natural History) for the 
loan of two specimens of Bunodeopsie fflobviifera from Port Antonio, to 
Miss E, M. Stephenson for Bolocera tiiedicB, and to Mr. H. G. Newth 
and Captain Totton for help. 




Muscle of Boloceroides hermaphroditica. 69 

by which, contraction of the crrcular muscle-fibres of the 
tentacle sphiacter could produce a beatiug movement 
of the tentacle. The contraction of the longitudinal 
muscles on the aboral side of the tentacle, however, 
must almost certainly take part in the production of the 
movement, and whether or not the sphincter muscle- 


Fig. 2. 



Outlines of longitudinal sections through tentacle-bases of A, A\ 
Bunodeo-psia globuUfera; B,B', Boloceroides hermuphroditica ; O, G', 
Bolocera tuedice. 


S, sphincter; T, tentacle-wall. On the right sections through the 
middle, on the left to one side of the middle, of the tentacle-base. 
Magnidcation the same in each case. 

fibres play an integral part in the lashing of the tentacles, 
they will in any case help to strengthen the tentacle-bases, 
which must be regions of strain owing to their position 
at the jimction of the body with the organs of propulsion. 

BiEFFBEyr CFS • 

CABX.GBEN. 1924. Trans. Zool. Soc. Lond. vol. aadi. 

Komobi. 1931. Mem. Coll. Sci. Kyoto Imp. IJniv. ser. B, vol. vii. 
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VII.— Revision of the Madagascar Timaliine Birds. 

By Finn Salomonsen (Copenhagen). 

The Timaliine section, of the great family Sylviidse (or 
Mnscicapidse) is in Madagascar represented by a little 
group of birds very like each other in coloration, 
but having a remarkable variation in the structure 
of wing, tail, bill, and feet. Although these birds form 
a natural group, in which several species bridge the 
difiEerences between the most specialized forms, they have 
been split up into so many genera that there is almost a 
generic name available for each species. However, it must 
be admitted that these birds are difficult to arrange, 
as the structural differences between many of the species 
put in the same genus are as important as those between 
other genera maintamed in the Sylviidse. The colour- 
pattern shows no special variation, especially when com¬ 
paring it with the strong structural differentiation in 
this group, and all species (except Oocylabes rmdagas- 
cariensis and Mystacornis crossleyi) are, roughly speaking, 
greenish above, yellowish below. Of the five genera 
recognized here three are monotypical {Mystacornis, 
Bemieria, and Hartertula), and of the two others Neomixis 
is a very well-defined genus. The members of the 
genus Oxylabes, however, are aU more or less different 
in structure, and it would not be very difficult to 
split them up into further genera, as has already been 
done. The main differences are to be found in the 
structure and shape of the bill and tail. As a matter 
of fact, considerable differences exist m many other 
groups of Sylviidse regarding these two characteristics. 
Concerning difference in shape of tad, I will call attention, 
for instance, to Sylvia *, Apalis f, Gisticola {, Calamo- 

* In certain species, for instance the Mdizophilus undatus of some 
authors, the tail exceeds length of wing by more thsm. length of tarsus, 
and the tail is strongly graduated, the difference between the outermost 
lateral and the median rectrices being nearly as large as length of tarsus, 
whereas in other species, for instance S. cicrruca, horin, &c., the tail 
is much shorter than wing and only slightly rounded, nearly square. 

t In some species, e. g., A. fiavida, the tail is shorter than the wing by 
the length of tarsus, and the graduation (i. e., the difference in length 
between the outermost lateral €ind median rectrices) is the same as the 
length of tarsus. In other species (e. g., A.jachsoni) the tail is much 
longer than wing and the graduation nearly three times length of 
tarsus. 

t Jn 0. juncidis and its races the tail is longer than three-quarters 
of the wing, in C. iextrix and in other species it is much shorter, hardlv 
exceeding half the length of wing. 
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cichla * * * § ** , Camaroptera f, ajid many other genera. Ee- 
garding the differences in shape of bill I shall men¬ 
tion Macrosphenus Ererncmda § among others. Some 
genera of Sylviidse are very varied in regard to the 
structural proportions of the members. In the oceanic 
genus Bebrornis strong differences are to be found between 
the two species B. seychellensis and B. rod&ricanus in 
shape of bill, wing-formulse, and length of tail. In the 
African genus Bradypterua a great variability exists 
regarding structure and proportions; for instance, the 
diSerences between B, sylvaticiis (short tail, pointed 
wing) and B. victorini (long tail, rounded wing) concerning 
not only wing and tail but also shape of biU and develop¬ 
ment of under tail-coverts are so considerable that 
Hartlaub separated the latter as Phlexis ||. Other species 
of Bradypt&rus differ remarkably by possessing only ten 
rectrices (c.gr., the dark B. camerunensis\)^ a fact which 
in other places suffices for generic division in some cases 
(Prinia, Malurus, Amytomis^ Scotocerca, Cettia, &c.). In 
the genus Cossypha the variation in length and graduation 
of the tail is so marked that Sharpe placed the long¬ 
tailed (7. albicapillajn the genus KiUaoincla 

These examples may suffice to show the great variations 
in the genera of Sylviidee, and they also show the diffi¬ 
culties attached to the arrangement of the numerous 
Sylviine birds in natural groups. It cannot be expected 
that genera should always be groups of homogeneous 
species: they are to be regarded as only practical 
divisions, and their use seldom logical or objective; 
however, it is better not to split up into too many 

* The Madagascar reed-warbler, Calamocichla newtoni, has a slightly 
longer and more graduated tail them the African species, which by 
some authors—^with only little reason—are separated as Cedamomis 
(cf. the disc^LSsion about this name and the generic term Hemiellesia 
by Sclater, Bull. B. O. Club, 1927, p. 118, and Neumann, Novit. Zool. 
vol. 1908, p. 245). 

t Camaroptera hracdiyura has a much shorter tail than C, superdliaii^ 
and C. griaeoviridis. 

J Macrosphenns concolor has a much shorter bill thAn M, kempi 
and M. flavicana, and was therefore first described as a Camaroptera. 

§ Some species (for instance, Eremomela uaticollia) have a much finer 
and more pointed bill than others (for instance, E, puailla &c.). 

II * The Ibis,’ 1866, p. 139. Phlexia, however, as pointed out by 
Oberholser (Proc. Phil. Acad. 1899, p. 212), is preoccupied, and Ober- 
holser proposes Cryptillas as a substitute. 

^ Cf. Bannerman, ‘Ibis,’ 1916, p. 601. 

** Cat. Birds Brit. Museum, vol. vii. p. 89. 
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groups, as this makes the utility of the genera illusory. 
It is necessary and useful to separate a species generically 
only if one or more important characters which are 
constant in its nearest allies have here changed. There¬ 
fore I agree with Stresemann in separating Neomixis 
flavoviridis Hart, as Hartertula, as the shape of its tail 
is quite different from tlmt of aU other members of the 
group Neomixis, and, to give a better example, I think 
it is light to separate Anas clypeata (and its sub¬ 
species capensis, rhynchotis, and platcdea) as Spaivla, 
as its peculiar bill places it far from the other surface- 
feeding ducks. 

I recognize the following genera and species of the 
Madagascar Timaliinse:— 

Neomixts Sharpe, 1881. 

Neomixia Sharpe, Proc, ZooL Soe. London, 1881, p. 196. Type 
by origined designation, Necmixis striaiigida Sharpe. 

Eroessa Hartlanb, Proc. Zool. Soc. London, 1866, p. 218. Type 
by monotypy, Eroeasa tenella Hartlanb. (]^ 60 ccnpied ; cfr. Ober- 
holser, Proc. Phil. Acad. 1899, p. 211.) 

Diagnosis. —^Bill shorter than tarsus, thin and pointed 
and slightly arched, upper mandible considerably cmwed 
(c/. fig. B, p. 74) ; rictal bristles absent; wing rather 
pointed; tafi slightly rounded, shorter than wing; legs 
and feet weak. Coloration hpochromatic. Sexes ahke. 

Characteristics. —Small warbler-like birds with wing 
seldom exceeding 50 mm. Bill very short and fine, 
shorter than tarsus, about length of middle toe, pointed 
and tapering, slightly curved; the upper mandible 
considerably bent. Rictal bristles absent. Wing rather 
pointed; first primary less than haK the length of 
second primary; second primary about the same length 
as first secondary; fourth, fifth, and sixth primaries 
of equal length and the longest, the third only slightly 
shorter. Tail short, about four-fifths the length of wing, 
being shorter than wing by nearly length of mirifilft toe ; 
slightly rounded. Feet and le^ weak, middle toe 
not exceeding 26 per cent, of wing-length. Coloration 
hpochromatic, i. e., rich in hpoclmomes, the plumage 
bkng greenish on the upper parts, yellowish on the under¬ 
parts. Male and female indistinguishable. 
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Neomixis tenella. 

HaJb. The entire Madagascar, except the central high 
plateau. 

Neomixis tenella tenella (HartL). 

Eroesaa tenella Haiti. Proc. Zool. Soc. London, 1866, p. 218 (N.E. 

Madagascar). 

Eroessa tendla typica M.-Edw. & Grandid. Hist. Phys. &c. de Madag. 

vol. xii. 1881, p. 321. 

Hob, The northern parts of Madagascar, to the south 
to Maroantsetra (in the east) and Maintirano (in the west). 

Neomixis tendla orientaiis Del. 

Neomixis tenelZa orientaiis Delacour, ‘POiseau,* 1931, p. 482 (Fano- 

vana). 

Hab, Eastern Madagascar, south of the breeding area 
of N, t, tendla, 

Neomixis tendla decaryi Del. 

Neomixis tendla decaryi Delacour, * POiseau,’ 1931, p. 482 (type- 

locality restricted here to Tsiandro). 

Hab, The central parts of Western Madagascar, between 
Maintirano and Lake lotry. 

Neomixis tendla debilis Del. 

Neomixis tenella debilis Delacour, ‘ POiseau,’ 1931, p. 482 (Tabiky). 

Hab, The south-western parts of Madagascar, south 
of Lake lotry. 

Neomixis viridis. 

Hab* Eastern Madagascar, from Andapa in the north 
to Ivohibe in the south. 

Neomixis viridis viridis (Sharpe). 

Eroessa viridis Sharpe, Cat. Birds Brit. Mus. vol. vii. 1883, p. 152 

(Ankafana forest). Type examined. 

Hab, Eastern slopes of the high plateau in south-east 
Madagascar (from Fianarantsoa to Ivohibe) at about 
3000-5000 feet altitude, but apparently not frequenting 
the coastal lowlands. 

Neomixis viridis delacouri, subsp. n. 

Type in the British Museum, ^ ad., coll, the Eranco- 
Anglo-American Expedition, Maroantsetra, north-eastern 
Madagascar, 23. vi. 1930, no. 6354. 
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Description ,—^Differing from N. v, viridis in being 
darker. The upper parts are grass-green, in viridis 
greyish green; the underparts are darker yellowish and 
provided with rather heavy blotchings and streakings 
of grey, whereas viridis is unspotted below or in some 
specimens finely streaked greyish. 

Hab, The slopes of the eastern mountains from Eano- 
vana in the central parts of the east coast to Andapa 
in the north, occurring only in the forests at about 
3000-5000 feet altitude, avoiding the coastal lowlands as 
well as the higher elevations. 

Material, — N, v, viridis : 9 specimens ; 6 from Fiana- 
rantsoa and Ankafana (type and co-types, coll. Cowan, 
March, May), 3 Ivohibe (August, September), all specimens 
alike. N, v, delacouri : 9 specimens ; 1 Sianaka, 3 Fano- 
vana (May), 3 Maroantsetra (June, July), 2 Andapa 
(August, September), all specimens alike. 

Remarks ,—I name this conspicuous form after my 
friend J. Delacour, whose important paper on the genus 
Neomixis (‘TOiseau,’ 1931, p. 480) was a great advance 
in our knowledge of these puzzling birds. 

Neomixis striatigula. 

Hob, The south-west and the mountain-forests of the 
east. 

Neomixis stricdigula striatigula Sharpe. 

Neomixis striatigtd^^ Sharpe, Proo. Zool. Soc. Loadon, 1881, p. 196 
(Piaoiaraintsoa, Eaetem Mad^ascar). Type+co-type examined. 

Eroessa teneUa var. major M.-Edw. & Grandid. Hist. Phys. &o. de 
Madag. vol. xii. 1881, p. 323. (Ho l^e-locality.) 

Hob, The eastern slopes of the high plateau in south¬ 
eastern Madagascar (Fianarantsoa, Ankrfana). 

Neomixis strMigvla sclateri Del. 

Neomixis striatigtda scXaieri Belaoonr, ‘I’Oiseaii,’ 1931, p. 480 
(Eanovana). 

Hab, The slopes of the eastern mountains from Fano- 
vana to Andapa in the northern parts of the island. 
It seems to be rare, as only few specimens are known. 

Remarks, — N, stricdigvla is apparently confined to the 
same stretches in the east as N, viridis, neither of them 
are found in the coastal lowlands (Vondrozo, Manombo, 
Tamatave, Antalaha, &c,), w^here only N, tendla occurs. 
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This last species, however, has a wider distribution 
than the two others, and is found together with these 
on the slopes of the mountains. All three species have 
paler subspecies in the south-east. Whereas N. viridis 
is confined to the east, N. striatigida striaiig^la occupies 
also the southern parts of the interior high plateau, 
where it was found and captured at Ihosy (c/. Delacour, 
‘ rOiseau,’ 1931, p. 480, and 1932, p. 64), Farther 
west it is replaced by 

Neomixia striatigula paillidior, subsp. n. 

Type in the British Museum, cJ ad., coll, the Franco- 
Anglo-American Expedition, Ampotaka, 20 March, 1930, 
no. 3646. 

Description, —^Paler above and below than N, s, striati- 
gula. The upper parts are greyish green, in striatigula 
olive-green, the underparts are paler yellow. {N, s, 
sclateri is darker than striatigula^ having the upper parts 
dark green, the underparts vivid yellow with heavier 
strea^^gs.) 

Measurements, — N, s. pallidior is on an average smaller 
than striatigula. Wing.: striatigula 61-54, pallidior 
48-52 mm. Bill: striatigula 16-17, pallidior 14-16 mm. 

Hah, The arid plains of South-west Madagascar 
(Lake lotry, Lake Tsimanampetsotsa, Tabiky, Befan- 
driano, Ampotaka). 

Material, — N, s. striatigula : 2 specimens from Mana- 
rantsoa (type and cotype; coU. Cowan; March). 
N. s, paUidior : 9 specimens from the localities mentioned 
above; of these 3 are from the type-locality(Ampotaka), 
collected in the same month as the types of N, s, striatigula^ 
being fresh moulted. 

Remarks, —^The name major, by M.-Edwards and Gran- 
didier {vide antea), cannot be used for this form, as the 
authors do not give any localities for their bird, but 
only mention the place Kanarantsoa for Sharpe’s type- 
specimens ; furthermore, the description fits better to 
the dark striatigula * than to the pale form pallidior, 
Delacour (Z. c. 1931, p. 480) had already noticed that the 
south-western specimens were paler, but without naming 
them. 

* The bird is figured on pi. cxiii. and is darker than tmella on the 
same plate, and this is the case only with striatigula, 

Ann. dh Mag. N. Hist. Set. 10. Vol. xiv. 5 
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Habteetitla Stresemaam, 1926. 

EariertvHa Stresemann, Ornith. Monatsber. vol. xxxiii. 1925, p. 186. 

Type by origiiial designation, Neomixis fiavoviridis Hcbrtert. 

Diagnosis ,—^Very near to Neomixis^ but differing 
in having strongly graduated tail, longer than ‘wing, 
and wing more rounded. 

Characteristics ,—^Bigger than the Neomixis forms, with 
wing measuring more than 50 mm. Bill shorter than 
tarsus, about the length of middle toe, pointed and 
slightly curved as in Neomixis^ but somewhat stouter 
than in this genus; the upper mandible curved down¬ 
wards. Rictal bristles absent. Wing rounded; first 
primary longer than half the length of second; second 
primary shorter than first secondaries ; fifth and sixth 
primaries of equal length and the longest, the third 
much shorter, not exceeding the eighth primary in 
length, the fourth slightly shorter than the fifth. Tail 
longer than wing, strongly graduated; the distance 
between the shortest and longest rectrices (re—r^) about 
half the length of tail or nearly twice the len^h of middle 
toe. Feet and legs weak, middle toe not exceeding 
25 per cent, of wing-length. Coloration lipochromatic, 
sexes indistinguishable. 

Hartertula fiavoviridis. 

Keomiocis flavomridis Hartert, Bull. Brit. Omith. Club, vol. xlv. 
1924, p. 35 (Anamalazcistra, Madagascar). 

Hab, The coastal lowlands of east and south-east 
Madagascar, from Vondrozo to Sianaka. 

OxYLABES Sharpe, 1870. 

Oxylabes Sbarpe, Broc. Zool. Soc. London, 1870, p. 386. Type by 
monotypy, MotadUa mtidagaacariensiR Gm. 

Crossleyia Hartlaub, Die V6gel Madagascars, 1877, p. 168. Type 
by monotypy, Ozyldbes xanthophrys Sharpe. 

Xanthomixis Sharpe, Proc. Zool. Soc. London, 1881, p. 196. Type 
by monotypy, Bernieria zosterops Sharpe. 

Eesobates Sharpe, Btdl. Brit. Omith. Club, vol. xii. 1902, p. 64. New 
name for Oxylabes Sharpe. 

XarUhomiscus Sclater, Syst, Av. Ethiop. vol. ii. 1930, p. 368 (errors). 

Diagnosis ,—^Differing from Neomixis and Hartertula in 

the shape of the bill, which is thick and strong and blunt 

and never pointed, but provided with a more or less 

conspicuous hook, and is straight, not slightly curved. 
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Rictal bristles present. Feet and legs stronger. Wing 
rounded, as in Hartertula, 

GJuiracteristics. —^This is a very beterogeneous group, 
all species differing more or less from each, other in the 
structure. Rather big babbler-hke birds, with wing 
longer than 65 mm. Bill much shorter than tarsus, 
and even shorter than middle toe in all except zosterops, 
in which it is equal to middle toe or slightly longer. 
Furthermore, the bill is blunt and thick, hooked and 
straight, not curved, the upper mandible slightly bent. 
The bill is weak and hook nearly absent in xanthophrys, 
hook well defined in cinereiceps and tenebrosa, bill stronger 
and hook still longer in zosterops, thickest and strongest 
bill in rnadagascariensis. Edctal bristles present, short 
and reaching only to posterior border of nostrils in 
xanthophrys and tenebrosa, passing the anterior border 
of the nostrils in cinereiceps and madcLgascariensis, and 
nearly reaching tip of biU and being especially numerous 
in zosterops, Wing-formulse as in Hartertula, the first 
primary being even longer, often about two-thirds of 
the length of second primary. Tail slightly rounded 
in all except xanthophrys and rnadagascariensis, having 
graduated tail. In O. xanthophrys the distance between 
the shortest and longest rectrices is about one-third 
of length of tail or about the length of middle toe, in 
0. madagascariensis somewhat shorter. Tail a trifle shorter 
than wing (shortest in tenebrosa and cinereiceps), but. never 
shorter than wing by length of middle toe ; in xanthophrys 
and in rnaicLgascariensis wing and tail are equal, or the 
tail even exceeds wing slightly. Feet and legs strong in 
most species, the length of middle toe being 30-35 per cent, 
of length of wing, except cinereiceps and zosterops, in 
which it constitutes only 24-28 per cent., being shortest 
in zosterops. In addition, differences exist in the shape 
of nostrils (sHt-formed or oval) and in the scutellation 
of the tarsus, but the differences are certainly too small 
to be of any taxonomic value. Coloration lipochro- 
matic (except in 0. madagcbscariensis, in which throat 
is white, contrasting with chestnut underparts and crown). 
Sexes indistinguishable. 

Remarks. —^The great variation in the structural charac¬ 
teristics of the genus Oxylabes, as described above (no two 
species being similar), shows sufficiently that a further 
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generic division is impossible, or, at any rate, very 
difficult, unless all species axe put in different genera. 

Oxylabes xanthoplirys. 

Osffyldbes xanthopkrya Sharpe, Froc. Zool. Soc. London, 1875, p. 76 
(Eastern Madagascar). 

Haib. Eastern and South-eastern Madagasoax, from 
Betsileo and Fianaxantsoa to Sianaka. 


Oxylabes einereieeps. 

Oasylabea dn&re/icepa Sharpe, Proo. Zool. Soc. London, 1881, p. 197 

(Fianarantsoa, Eastern Madagasccur). 

Hob, Eastern and south-eastern Madagascar, from 
Kanarantsoa to Sianaka. 

Oxyla'bes madagascaiiensis. 

MotaoiUa tnadagcLsca/riensia Gmelin, Syst. Nat. ed. siii. pt. 2, p. 962, 

1789 (Madagascar, restricted here to Eaat Madagascar). 

Hob. Throughout eastern Madagascar, so far as from 
Manombo in south-east to the northernmost part of the 
island, and even recorded from the north-west (Maro- 
mandia). 

Oxylabes tenebrosa. 

Bemieriii tenebrosa Stresemcum, Omith. Monatsber. vol. xxsiii. 1925, 

p. 160 (Sianaka, JSast Madagascar). 

Hob. Confined to the Sianaka forest, eastern Mada¬ 
gascar. 

Oxylabes zosterops. 

Hai>. Throughout eastern Madagascar, from Manombo 
in the south to the northernmost parts of the island, 
but very local and apparently restricted to the densely 
forested districts. 

Remarks .—^Whereas the other species of Oxylabes 
do not differ throughout their entire breeding area, 
0. zost&ofs is very variable, probably on account of 
its discontinuous distribution. 

Oxylabes zosterops fulvescens (Del.). 

Bemieno 2 oeierqp«/tifoescen« Delacour, ‘rOiseau,’ 1031, p. 483(Anibre 

Mts., North Madagascar). 

Description .—^The palest form, very poor in lipochromes, 
being gre^sh green above and pale cream-coloured 
suffused vith buff below. 
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Material. —8 specimens (3 5 ?$). 

Hah. Confined to Ambre Moimtain, in the northernmost 
Madagascar. 

Oxylabes zostero^s aridapoe, subsp. n. 

Type in the British Musemn, c? ad*, coll, the Franco- 
Anglo-American Expedition ; Andapa, North-east Mada¬ 
gascar, 22. viii. 1930, no. 7387. 

Description. —Supplied with more lipochrome than 
fidvescens, being darker green above and lemon-yellow 
below. 

Material. —6 specimens (4 2 $$). 

Hab. Confined to Andapa in North-east Madagascar. 

Oxylabes zosterops maroantaetrce, subsp. n. 

Type in the British Museum, cJ ad., coll, the Pranco- 
Anglo-American Expedition; Maroantsetra, North-east 
Madagascar, 15. vii, 1930, no. 6783. 

Description. —^This is the form richest in eumelanine, 
having the upper parts dark green and the flanks and 
breast dark olive-green ; it is richer in lipochromes than 
andapoe, being darker yellow on the underparts. 

Material. —19 specimens (9 (JcJ, 8 2 oo). 

Hab. Confined to Maroantsetra in North-east Mada¬ 
gascar, on the coast between Sambava and Eenerive, 
and quite isolated from the breeding area of andapoe and 
zosterops. 


Oxylabes zosterops zosterops (Sharpe). 

Bemieria zosterops Sharpe, Proc. Zool. Soc. London, 1876, p. 76 
(south of Tananarive, Ea^m Madagascar). Type examined. 

Description. —^This is the form richest in lipochrome, 
the underparts vivid sulphur-yellow, bright and shining. 
The eumelanotic pigmentation of flanks and breast not 
so pronounced, these parts being not so heavily marked 
as in maroanlsetrce. 

McUerial. —18 specimens (6 (Jc?, 8 ??, 4 oo). 

Hab. This form has the most extensive breeding area 
of the subspecies of zosterops^ breeding in the great forest 
districts of the central parts of the east coast, from 
Sianaka to Manombo, occurring in the coastal districts, 
and being darkest in Sianaka and Fanovana, whereas 
in the south it merges with the next form. 
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Oxylabes zosterops ankafance, snbsp. n. 

Type in the British Museum, cJ ad., coll. Cowan, Anka- 
fana Forest at Fianarantsoa, Eastern Madagascar, 
February 1881, reg. no. 1882,2.27.69. 

Description. —^Less lipochromes than in zosterops, the 
yeUow colour on the underparts being similar to that 
in maroantsetrcB (thus paler than in zosterops), but strongly 
differing by the almost or entire absence of melanine pig¬ 
ments on the underparts, these being uniform yellow, with 
only faint indications of pale greenish olive on the lower 
flanks, and even these are yellow in some few specimens. 

Moierial. —10 specimens (6 <J(J, 5 $$). 

Hab. The forest (Ankafana) at Fianarantsoa in South¬ 
east Madagascar. 

Remarks. —^According to Sharpe the type of 0. z. zosterops 
came from the country between Moroundava (now 
Morondava) and Antananarivo (now Tananarive), and 
must thus have been captured somewhere between the 
breeding area of the true pale ankafance and the dark 
zosterops (from Fanovana). The type and a co-type agree 
with this suggestion, as they are intermediate between 
ankafance and Fanovana specimens, but nearest to the 
last, however, and I therefore unite the dark yellow 
poprdations of Sianaka, Fanovana, etc., under the name 
zosterops^ as the type comes nearest to these birds. 
Specimens from the southernmost east (Vondrozo, 
Manombo) and a siugle specimen from lampasika are 
on an average paler yellow than zosterops, and may be 
designated as zosterops ^ankafance, although they are 
as rich in eumelanine as zosterops, and it is very likely 
that the true ankafance is restricted to Fianarantsoa, 

I do not agree with Delacour in his treatment of these 
birds (^ rOiseau,’ 1931, p. 483). He calls 0. z. andapce : 
fulvescens^zosterops, 0. z. maroantsetroe : fulvescensc. 
zosterops, although he admits himself that the characters 
of these populations are very constant. The differences 
between these forms are as big as between Bemieria 
m. madagascariensis and B. m. inceleber; but even if he 
will not name them Delacour is not right in calling 
maroantsetrce intermediate between andapce and zosterops, 
as this only holds good for its yellow (lipochromatic) 
colour, whereas its eumelanine is more developed and 
darker, as in both the other forms. As a matter of fact. 
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we find in 0. zosterops an example of a very remarkable 
local variation; all forms mentioned above are well defined, 
without any intergradations, forming distinct subspecies. 
Delacour calls also the population in south-east (Vondrozo, 
Manombo, Ivohibe) fulvescensdzosterops —^the same de¬ 
signation as for maroantsetrcB —^in spite of this last being 
darker eumelanotic above and below and in spite of the 
breeding area of fulvescens lying far away in the north. 
The form from Fianarantsoa (ankafance) is not mentioned 
by Delacour. 

Berniebia Bonaparte, 1854. 

Bemieftia Bonaparte, Compte Rend. vol. xxxviii. p. 11, 1854. Type 
by original designation, Bernieria major and B. minor ^Muacicapa 
madcbgaacaHenaia Gm. 

Diagnosis ,—^Ldke Oxylabes, but bill in male much longer 
than tarsus (in female about the same length as tarsus), 
the upper mandible straight, not slightly curved, the hook 
very pronounced and nearly vertically bent downwards. 
Sexes strongly differiag in size. 

CJiaracteristics. —^Medium-sized babbler- or bulbul-like 
birds with wing exceeding 65 mm. Bill much longer 
than tarsus in male, equal to tarsus but exceeding length 
of middle toe in female. Bill in male straight, without 
any curvature of upper mandible, provided with a strong 
hook, bent nearly vertically downwards. Bill in female 
as in Oxylabes zosterops, Rictal bristles present, passing 
the anterior border of nostrils. Wing-formulae as in 
Oxylabes. Tail roimded, slightly shorter than wing. 
Feet and legs weak, middle toe being about 25 per cent, 
of length of wing. Coloration lipochromatic, sexes alike 
in coloration, but female much smaller and with much 
shorter bill than male *; therefore regarded as two species 
(major and minor) by Bonaparte. 

Bernieria madagascariensis. 

Hab. The whole of Madagascar except the extreme 
south and the central mountains. 

Bernieria rnadagcLScarierisis madagascariensis (Gm.). 

Muadcapa madagascariensis Gmelin, Syst. Nat. ed. xiii. 1789, p. 940 
(Madagascar ; restricted to East Madagascar). 

Bernieria major and B, minor Bonaparte, Z. c. 


♦ Wing : 82-86, ?? 69-72 mm. Bill: 28-29, $$ 21-23 mm. 
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Hah. The entire east, in the north merging into the 
next subspecies. 

Bemieria madagascariensis incdeber Bangs & Peters. 

B&mieria Tnadagasoariensia inodeber Bangs & Peters, Proc. New 
Engl. Zool. Club, vol. ix. 1926, p. 43 (SiribiMna, Western Mada¬ 
gascar). 

Hab, The entire west, except the extreme south. 
One record—^probably of this race—^from Moheli, Comoro 
Islands *. 


Mystacobots Sharpe, 1870. 

Mysta4xmi8 Sbaipe, Proc. Zool. Soo. London, 1870, p. 392. Type 
by original designation, Bermeria oroasleyi Grand. 

Diagnosis .—^like Oxylabes^ but rictal bristles entirely 
absent; cubnen straight; length of bill exceeding 
middle toe ; tail very short, shorter than wing by length 
of middle toe. Coloration not lipochromatic, sexes dis¬ 
similar. 

Characteristics .—^This is the most specialized genus. 
Rather big babbler-like birds, with wing exceeding 
70 mm. Bill a trifle shorter than tarsus, but longer than 
middle toe; culmen straight, as in Bernieria, but hook 
ill-defined, very short, or nearly absent. Rictal bristles 
absent. Wing-formulae as in Oxylabes and B&mieria. 
Tail rounded, about two-thirds of length of wing, or 
shorter than wing by length of middle toe. Legs 'and 
feet weak, the middle toe constituting only 25 per cent, 
of length of wing. Coloration not lipochromatic, the 
plumage provided with large amount of black eumelanine, 
pattern of head grey-white-black. Sexes easily distin¬ 
guished. 


* This record is the only one known from the Comoro Islands, and 
this spocies has never been found since Kirk, about 70 years ago, secured 
the Moheli specimen, not even on Mayotte, which is situated nearest 
to Madagascar and is best known. The history of Kirk’s specimen 
is somewhat mysterious. It is mentioned by Dr. P. Sclater, who worked 
out Kirk’s small coUection (‘Ibis,’ 1864, p. 297), and is said to have 
been shot m the same place as the Eypsipetea.^* This Eypsipetes 
IS m the British Museum, but the Bemieria is not. Kirk’s coUe^ion 
went to Jardine’s Museum and later to the British Museum (cf Hist 
Coll. Nat. Hist. Dept. Brit. Mus. vol. ii.. Birds, p. 407), but the 
meria was never received here. However, the Comoro record is men¬ 
tioned in the entire literature: Hartlaub, Voeel Mad 1877 t> ias. 
M.-Edw. & Gmidid. Hist. Phys. &o. vol. xii. p. 361; PoUen & 

Eech. Fame vol. ii. p. 90; M-Edw. & Oust., Nouv. Arch. (2) 
vol. X. 1885, p. 285. ' ' 
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mi^cornls erossleyi. 

Bemi&na erossleyi Grandidier, Bev. et Mag. ZooL 1870, p. 80 (Lake 
Alaotra, Eastern Madagascar). 

Hob. The whole of eastern Madagascar, recorded as 
far north as Andapa. 

The following table, giving the most important measure¬ 
ments of the birds mentioned above, shows the structural 
differences between the species in this group. Of the 
species of Neomizis only N. tendla is shown here, as all 
members of this genus are structurally identical:— 



The Timaliine birds, described above, are confined to 
Madagascar proper, and, with the exception of the single 
specimen of Bemieria madagascariemis inedeber captured 
at Moheli, they are never met with outside Madagascar. 
The centre of ^tribution is the densely forested eastern 
country, especially the forest Sianaka, north of Tananarive, 
in which all eleven species recognized here are to be 

* The difference in length between the longest and shortest tail 
leather. 










74 Dr. Film Salomonsen— Bevision of 

fotind. On the other side, no species is peculiair to the 
west, but three species (viz., Neomiods tendla, N. striatigula, 
and Bemieria madagascarienais) have extended their 
breeding area over the western Madagascar, Neomixis 
striatigula, however, only over the southern parts of the 
west. Regarding the twenty-two subspecies recognized, 
eighteen are peculiar to the east, but only four to the 
west. 

The Madagascar members of the Timaliidae form a good 
and natural group (and might perhaps be called a sub¬ 
family), aU being very nearly allied to each other. The 



A. Harteriula flavoviridis. C, Oxylahea xanthophrya, 

B. Neomixia tendta. D. Oxylahea 7Midagcta(xtHeif^, 

E. Myatacomia croaaleyi. 

F. Bemieria madagaacarienaia. 

species of Neomixis, of which. N. stnaiigula has the 
longest and strongest bill, are natmaUy connected with 
Oxylabes through Hartertula ; this is intermediate in 
size and has the hill of the pointed Neomixis type, 
but almost as strong as in Oxylabes xanthophrys and 
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cinereiceps {cf. %.)• wing-formula in Hartertula also 
is intermediate between the two genera mentioned, 
Oxylabes xanthophrys and cin&reiceps —especially the 
first—^form the transition between and the other 

still stronger billed Oocylahes * forms, to which Bernieria 
and Mystacomis are also attached. Whereas Bernieria 
obviously has developed from forms nearly allied to 
0. zosterops, Mystacornis is more specialized, but seems to be 
nearest to 0. rnadagcbscariensis. According to my opinion 
the structurally very variable group Oxylabes, showing 
many primitive characters, such as rounded wiag, strong 
bristles, &c., is the most primitive one, from wldch aU 
the others have developed, the most “ modem ” forms 
being the Neomixis, which are nearly fifi/i-yia-hke, with 
comparatively pointed wing, small proportions, absence 
of bristles, thm bill, &c., with many similar species, divided 
into many subspecies and with a wide distribution; 
probably they are still in evolution. I suggest the 
connection between the species shown on p. 76. 

The fully drawn lines show the evolution of the species 
or genus from the beginning of its differentiation from 
the common ancestor; the longer the line is the more 
specialized or developed the species is, the shorter the 
more primitive. The dotted lines show the affinity 
between the different forms, as is suggested on account 
of their structural and colouristic similarities or dissimi¬ 
larities. 

Although these birds without any doubt belong to 
each other, forming a special Madagascar group (sub¬ 
family?), their close relationship has not before been 
discovered, and they have been placed far from each other 
in the system—^have even been put into different families. 
Only Sharpe f saw their near affinity, and classified 
them all in his family Timaliidse, divided into six genera— 
Neomixis, Bernieria, Mystacornis, Xanthomixis, Crossleyia, 
Oxylabes {Hartertula was not known at that time). 
However, in his ‘ Catalogue of Birds’ f it is hardly possible 
to find any system in his arrangement of these birds: 

* Not only the weak bill, nearly without hook in O. xanthophrys, but 
also its few reduced brisUes and its long tail show its affinity to 
Hartertida. 

t Proc. Zool. Soc. London, 1881, p. 196. 

j Cat. Birds Brit. Museum, vol. vii. 



NEOMIXIS 



BERNIERIA 
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Xardhomixis a»iid Oxylahes are placed beside Mcdaco- 
pteron, Tatas^e {^Conopoderas) comes between Crossleyia 
and Bernieria, and Mystacornis is placed between Macro- 
sphenus and Stachyris. Also to other ornithologists 
this group has been a puzzle. Sclater *, and following 
him Delacour f, placed Neomixis and Hartertula in the 
Sylviidse, Oxylabes, BernieHa^ and Mystacornis in the 
limaludse. Milne-Edwards and Grandidier J did the 
same, but even split the group up further, creating a 
family Phyllastrephidse for PhyllaMrephus and Bemieria 
(including Oxylabes zosterops). I suppose Milne-Edwards^ 
Phyllastrephidse might be included in the family Pycno- 
notidse of other ornithologists. On account of its bill 
and comparatively small feet Bernieria rnadcLgascariensis 
has been called a Pycnonotid also by other students, 
as Hartlaub § and Chapin ||; by others it has been called 
Macrosphenus and it has even been put in the Sylviine 
genus Tatars **. It must be admitted that the family 
Pycnonotidse is extremely ill-defined, the members of it 
being very nearly allied to the so-called Timalhdae, 
but as a rule the feet are very short, the middle toe 
forming less than 20 per cent, of len^h of wing and 
the tarsus being still Sorter, whereas in the Timahidse 
the tarsus is always longer than middle toe (c/. table 
above tt)- Other students compared these birds with very 
diflEerent genera; so Hartlaub has compared Oxylabes with 
Napotheres {=^Malacopteron), anA.Mystacornis with Drymo- 
cataphiis tt I ^ another paper by Hartlaub Neomixis 
is compared with Camaropiera whereas M.-Edwards 
and Grandidier compare it with Dryodromas {^Apalis) 
end Eremomela, &c.||||. 

My opinion regarding the classification of these birds 
is as follows:—^The so-called Timaliidse, which are 

* Syst. Av. Ethiopic. pp. 367-369. 
t * L’Oiseau,* 1932, p. 64 &c. 
t Hist. Phys. Mad^. &c., vol. xii. p. 348. 

§ V6g. Madag. 1877, p. 144. 

li In lUt. to Sclater (Syst. Av. Ethiop. p. 368, footnote). 

^ Ctebssin, Proc. Acad. Philad. 1859, p. 41. 

** Schlegel & Pollen, Eech. Fanne Madag. t. ii. 1868, p. 89. 
tt Cf. also Bates (* Ibis,’ 1911, p. 629), who has discovered a diffe¬ 
rence in the shape of the spinal feather-tract in Pycnonotidae and 
Timaliid{X}, having a transversal branch in the first family. 
tt V6g. Madag. 1877, p. 165. 

§§ Proc. Zool. Soc. 1866, p. 219. 
ill! Hist. Phys. Mad. xii. p. 321. 
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primitive tropical Sylviidse, are spread over the Ethiopian, 
the Lemiirian, and the Indian region (only partly in the 
Australian). Isolated in these regions they have developed 
many species and genera, most of which are peculiar 
to their respective region, and very few genera being found 
in two r^ons. Pomatorhinvs* is common to the Indian 
and Australian region only, Alcippe'\, Turdinus, and Argya 
to the Indian and African only, whereas all Lemurian 
genera of this family are peculiar to Madagascar. All these 
birds, however, are so nearly allied that many species 
or genera, developed on different places, look very like 
each other, although they have evolved quite indepen¬ 
dently. This only shows their near affinity. I may 
say that when a group of organisms is so equal that it is 
practically impossible to subdivide it, on account of the 
similarity of the members, most difEerences between 
the subgroups being bridged over or approached by some 
species, it certainly should be united in one genus. 
We would thus have to put the greater part of the 
Timaliidae—^at least several hundr^ forms—^into one 
genus, which would be impossible according to the 
present rules. However, although the birds developed 
in the four main centres are so nearly allied that their 
characteristics often approach each other, they show 
in Madagascar—^and probably also other places—^the 
closest resemblance inter se, forming a special group 
in which the differences between the most specialized 
forms are gradually bridged by others, as mentioned 
above. 

As to the question to which group the Madagascar Tima- 
liidse are nearest allied—^the Indian or the African—^I must 
admit that I cannot give any satisfactory answer. The 
only characteristic of the M^agascar group, the strong 
development of lipochromes, is peculiar to it, and is 
not found in either the Indian or the African group, 
only some few of which—as some members of Macro- 
sphenn^ and Mixornis —Shaving comparatively well-deve¬ 
loped lipochromes. The bill varies in all groups and cannot 
be used for compaiison. However, it is worth noticing 

♦ By some authors the AxistraHau species are separated as Pomato- 
stomua Cab. 

t The African members are recently separated as PseudocUcippe 
Bannerman, although they are very closely related to the Indian forros 
and structurally do not differ. 
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that the most priinitive of the Madagascar Timaliidse 
(viz., Oxylabes madagascariensis) has a chestnut, con¬ 
trasting crown and occiput, as certain Indian Timaliidse, 
Mcdacopteron magnum, and Pdlorneum svbochrricAum, and 
I suggest the origin of the Madagascar group is to be 
found among such birds. Unquestionable, but difficult 
to explain, is the resemblance in coloration and shape of 
bill between our Madagascar birds and certain Pycno- 
notids, especially African forms. Bhda syndactyla has 
almost the same coloration and the same t 3 ^e of bill as 
Bernieria, and Phyllastrephus terrestris as Oxylabes 
cinereiceps &c. Also in these birds we find a rich deve¬ 
lopment of lipochrome, and very likely the Madagascar 
Timaliidse and the Pycnonotidse are very closely allied, 
the first probably standing near to the ancestors of the 
bulbuls, which assumption justifies the common treatment 
of Bemieria madagascariensis as a Pycnonotid. 

I may add that the strong difference in structure 
between the members of the Madagascar subfamily of 
the Timaliidse is paralleled by the equally large variation 
in structures in other insular families, as, for instance, 
the Hawaiian Drepanididse and the Galapagos Geo- 
spizidse, and, the best example of all, the Madagascar 
Vangidie, comprising such extremely different forms as the 
peculiar Falculia, Eurycceros, and Xenopirostris. 


VIII .—New Species of Heterocera from Tropical 
America, By W. Schatjs. 

Noctuidse. 

Eutdia 'tnaryna, sp. n. 

Male ,—^Palpi snuff-brown, the third joint whitish 
at base and tip. Head and collar in front dark neutral 
grey, the latter broadly chestnut-brown behind. Thorax 
deep mouse-grey, the tegulse chestnut-brown; meta¬ 
thorax with a transverse line of pinkish-cinnamon hairs 
followed by a black line; a broad tuft of Eng lish-red 
hairs at base of abdomen and paired small dorsal tufts 
on following segments ; abdomen above otherwise greyish 
olive, the sm^ dorsal tufts tipped with English-red; 
anal hairs pale pinkish buff ; a fine sublateral black line ; 
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veater pale olive-bufE; legs mottled white and cimiamon. 
Fore wing: toner margrn to near odl and postmedial 
line dnskj brown with an orange-cinnamon spot before 
the antemedial line; costal margin and most of cell 
light pinTriah biifi irrorated with black scales, forming 
black spots on basal third of costa; subcostal and median 
veins light pinkish buff; an antemedial line outbeut 
on costa to subcostal vein, where it is inset, forming 
part of a semilunar line in cell proxunally, below median 
vein sightly outourved and vertical to iimer margia; 
a short subbasal white line from cell; a V-shaped light 
pinkish-buS line in cell medially enclosmg a triangular 
black spot with its base on subcostal, and followed by 
an almost quadrate fuscous spot at end of cell; a fine 
black excurved line on discocellular edged with light 
pinkish buff, preceded by another excurved black Ihie, 
constricted medially; from cell at antemedial a pale 
line diverges sli^tly along the median vem, is toothed, 
and is upbent to ^e ed^g of the discocellular line; 
a thick postmedial fuscous double line joioing and 
forming a curve at veiu 7 is almost vertical to inner margrn, 
the outer part of the line is outwardly e(^ed with white 
to vein 6, then with dark lavender to inner margin, 
then with brighter lavender from below vein 6; termen 
Mars-brown at apex, narrowing to tomus ; a subterminal 
white hne, inangled on costa, outbent from vein 7 to 
vein 6 at termen; below vein 6, a broader line somewhat 
triangular to termen ; a fine white line from costa before 
apex suffusing at vein 6 with fine white terminal lunules ; 
cilia Mars-brown on interspaces, terminally paler. Hind 
wing above whitish to beyond middle, with some scattered 
brown hair-like scales; a thick line on discocellular, a 
fine postmedial line, and the termen broadly Natal-brown; 
cilia white, at base with fuscoxis lunules towards anal 
angle. Fore wing below fawn-colour, the inner mar gin 
and termen below vein 4 whitish: a postmedial wldte 
streak on costa. Hind wing below white ; costa irrorated 
TOth fawn-colour; a Natal-brown thick line on disco¬ 
cellular ; a lunular postmedial line; a dark terminal 
line, forming small triangular spots below veins 7-4. 

Expanse 29 mm. 

Habitat. —^Itatiaya, Province of Rio de Janeiro. 

Type. —Cat. No. 34521, U.S. N. M. 
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Oyrtonidea fritz% sp. n. 

Female, —Palpi and collar mottled light drab and 
wood-brown, the front of collar fuscous. Head wood- 
brown with two small black spots on vertex. Thorax 
deep olive-buff with some silvery scales. Metathorax 
with lateral vinaceous-buff and silvery tufts. Abdomen 
above pale silvery drab-grey, with fine dark irrorations 
and some fuscous fine transverse lines, laterally and 
underneath pale cream-buff, in places suffused with 
silvery scales; three black fines from base, one medial, 
the other two diverging from base and none reaching 
last two segments, where the outer lines are replaced by 
black points, the anal hairs tipped with black. Legs 
mostly avellaneous, the fore tibia and tarsi black, the 
latter with pale spots ; the mid-tarsi black above. Fore 
wing: costal margin for two-thirds deep olive, with 
small cimamon spots on posterior edge ; a broad whito 
line from base to termen at subterminal line, partly 
filling cell; space below cell to inner margin and sub¬ 
terminal light brownish olive with darker antemedial 
and medial vertical lines ; reniform fuscous with a pale 
centre and white edging, followed by a postmedial fuscous 
line from below costa forming two lunules, retracted 
at vein 3 to reniform; a broad terminal white space 
from apex to vein 5 preceded on costa by a thick, black, 
oblique fine ; below vein 5 the white space continues 
as a fine white fine across the fight brownish-ofive terminal 
space ; a white fine along inner margin before the ante- 
medial line ; terminal black spots on interspaces proximally 
white-edged. Hind wing brownish olive; basal half of 
costa white; cilia silvery white. Wings below aeneous- 
drab, the veins darker ; fore wing with a white streak 
along anterior half of cell. 

Expanse 24 mm. 

Habitat, —^Blumenau, Sta. Catharina. 

Type,—^o, 34528, U.S. N. M. 

Named for Fritz Hoffman. 

Coodnia turibia^ sp. n. 

Female, —^Palpi chanamon-drab, irrorated with fuscous, 
the tips of second and third joints white. Head, collar, 
and thorax brownish drab ; some whitish scaling on 

A^m, Mag, N, Hist. Ser. 10. Vol, xiv, 6 
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vertex, and black scaling on collar. Abdomen above 
hair-brovTi, underneath paler. Thorax below with white 
hairs; legs dark greyiSi brown, the tarsi paler with 
black spots. Fore wing: basal half sorghum-brown 
crossed by an antemedial dentate black line and Umited 
by a sindlar medial hne, both preceded by finer and 
fainter lines ; a subbasal black line; postmedial line 
very irregular, dentate crenulate black, largely preceded 
and followed by chsetura-drab shading, followed on costa 
by a large semicircular spot edged with black, broadly 
along distal edge, inwardly proximally white, also vein 8, 
the costal edge black wdth three maize-yellow lines, 
below costa some cinnamon-bufi and fuscous scaling, 
forming a small round spot; a vertical subterminal 
cinnamon line edged witk black lunules ; black and 
cinnamon-buff marginal s^fots on interspaces; a wavy 
black pale-edged terminal line; cilia mostly fuscous. 
Hind wing benzo-brown ; postmedial space below vein 5 
huffish grey crossed by a medial and a postmedial finely 
wavy line ; subterminal hne as on fore wing, but parallel 
with termen; marginal spots and terminal line as on 
fore wing. Wings below drab suffused with light brown ; 
fine medial and postmedial lines ; marginal spots and 
terminal line as above, but fainter; the postmedial 
line on hind wing double, also a faint discal spot. 

Expanse 36 mm. 

Habitat, —Tucuman, Argentina. 

Type.—Cat, No. 34520, U.S, N. M. 

Collector R. Schreiter. 

Lasiocampidas. 

Tolype gondoval, sp. n. 

Hale. —Antenna warm buff. Palpi fuscous with white 
rings. Head and collar benzo-brown. Thorax deep drab. 
Abdomen above deep quaker-drab, with transverse white 
lines, underneath pale ^ab-grey. Pore wing above : basal 
third white limited by a benzo-brown antemedial hne, 
outcurved from costa across cell, slightly incurved between 
median and vein 2, then inbent to inner margin ; a hair- 
brown streak from base along costal margin, not reaching 
the antemedial Hne, and similar suffusions at base below 
cell. Medial space dusky drab ; a large black shade at 
discocellular and some ecru-drab scales below it; post- 
medial line broad, white, excurved from costa, angled at 
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vein 8, excnrved and angled at vein 4, again excnrved, 
and outcnrved on inner margin, outwardly edged by a fine 
drab-grey line and then by a broader pale drab-grey shade, 
endmg at the subterminal light drab shade which runs 
parallel with the postmedial line ; termen white ; veins 
beyond postmedial line finely drab ; cilia hair-brown. 
Hind wing above : basal half drab Kmited by a straight 
medial white line ; the terminal half white suffused with 
pale drab-grey, except narrowly on termen, and is crossed 
by fine dark veins ; cilia hair-brown. Fore wing below 
with the basal third brownish drab, the outer space drab- 
grey except on the white termen ; indications of the post- 
medial and subterminal lines ; black suffusion on disco- 
cellular. Hind wing below: basal half brownish drab, 
its outer edge outcurved from costa, incurved below 
vein 5 ; the black hairs on discocellular prominent; 
outer half as above. 

Expanse 48 mm. 

Habital. —^Itatiaya, Province of Rio de Janeiro. 

Type. —Cat. No. 34526, U.S. N.M. 

Tolype remphan, sp. n. 

Male .—^Antenna cinnamon-buff. Palpi fuscous. Head, 
collar, and thorax drab, the tegulse laterally with pale 
drab-grey hairs. Abdomen above dark greyish olive with 
traces of paler segmental bands, imdemeath drab-grey. 
Fore wing above : a large buffy-brown triangular spot 
at base, limited by a thick, white, almost vertical hne, 
then by a buffy-brown line, incurved to base at vein 1 ; 
medial space drab-grey with a large black spot on disco- 
ceUular ; postmedial line remote, buffy brown outwardly 
edged with white, vertical from costa to vein 5, slightly 
outcurved to vein 2, then vertical to inner margin, this 
line followed by drab-grey to a wavy subterminal drab 
line ; termen narrowly pale drab-grey outwardly edged 
with huffy brown, which extends on cilia. Hind wing above 
whitish; a drab spot on discocellular, a fine outcurved 
dark postmedial line, and a broader subterminal drab line ; 
termen and cilia as on fore wing. Fore wing below deep 
brownish drab, whitish on inner margin and along termen ; 
a black discal point; a faint postmedial straight darker line 
outwardly edged with some white scaling at costa. Hind 
wing below white, the lines as above, the veins finely dark. 

6 * 
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Female. —^Antenna, head, collar, and fore part of thorax 
as in male, the thorax and tegulse posteriorly drab-grey. 
Abdomen above and below light drah-grey with broad 
transverse drab lines; last segment and anal tnfts 
fuscous-black. Fore wing above light drab, the lines 
drab ; base suffused with drab ; antemedial line out- 
angled on costa, then slightly inbent, proximally pale- 
edged ; the black discal spot large; postmedial line 
remote, outbent on costa, inbent and sinuous to inner 
margin, distally edged with whitish; subterminal line 
whitish, parallel with postmedial, somewhat macular 
towards costa; ciUa narrowly benzo-brown at base. 
Hind wing above whitish drab, the veins finely darker ; 
traces of a dark line on discocellular. Wings below 
whitish drab, the veins finely darker ; fore wing with the 
costal hah and termen suffused with drab, the discal spot 
and postmedial line visible in transparency; hind wing 
below with traces of a drab postmedial and subterminal 
shade. 

Expanse, male 41 mm., female 65 mm. 

Habitat. —Virginia, S. I^as Geraes, at 1500 metres. 

Type.—Cat. No. 34522, U.S. N. M. 

Allied to T. aerralta Jones. 

Tolype dolesiUy sp. n. 

Male. —^Antenna pinkish buff. Palpi fuscous. Head, 
collar, thorax, and the very long anal hairs hair-brown. 
Abdomen above hair-brown with faint traces of transverse 
pale lines. Fore wing above thinly scaled, light drab ; 
base of costa suffused with hair-brown ; the two lines 
faint, ecru-drab, the antemedial slightly oblique, inbent 
to base at vein 1, the postmedial sinuous, outcurved at 
costa and below vein 5; cilia hair-brown. Hind wing above 
thinly scaled, drab-grey, suffused with drab on inner 
margin and termen; a very faint postmedial curved 
drab line. Fore wing below drab, the veins darker; 
a fine white line on discocellular. Hind wing below light 
drab, the postmedial line better defined. 

Female. —^Body as in male, the anal hairs fuscous, 
short and thick-set. Fore wing above as in male, the 
lines broader, the basal suffusions forming a triangular 
patch ; the termen narrowly ecru-drab ; a hair-brown 
spot on discocellular. Hind wing as in male, but without 
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darker shading on inner margin. Wings below thinly 
scaled, pale ecru-drab, the fore wing with a faint whitish 
line on discocellular, the hind wing with a famt, pale, 
postmedial line. 

Expanse, male 32 mm., female 48 mm. 

Hc^itat. —^Virginia, S. Mnas Geraes. 

Type. —Cat. No. 34524, U.S. N.M. 

The female is abnormal in having vein 6 of fore wing 
forked near termen. 

Near T. undulosa Walker ; the female quite different. 

Tolype rimhois^ sp. n. 

Male .—^Antenna ciimamon. Head and body fuscous, 
the abdomen mottled with long benzo-brown hairs termi¬ 
nally. Fore wing above benzo-brown, the lines very fine, 
whitish buff; antemedial line inbent :l^m costa to vein 1, 
distally edged with fuscous and closely followed by a 
large black spot on discocellular ; postmedial line parallel 
with termen, almost straight; cilia fuscous. Hind wing 
above hair-brown, paler at base ; a fuscous streak on 
discocellular and a faint darker postmedial line. Wings 
below slightly paler; fore wing with fuscous suffusions 
on costa, the postmedial line indicated in transparency; 
the hind wing as above. 

Female. —^Head, collar, and thorax benzo-brown ; abdo¬ 
men buffy brown; anal hairs black, forming a large 
expanding cluster. Wings drab. Fore wing: the lines 
expanding slightly on costa ; a thick black line on disco- 
ceUular; the veins at base huffish; cilia benzo-brown. 
Hind wing : a fuscous line on discocellular. Wings below 
thinly scaled, drab ; faint dark lines on discocellular. 

Expanse, male 35 mm,, female 52 mm. 

Hahitai. —Vii^ma, S. Minas Greraes. 

Type.—Gd.t. No. 34523, U.S. N. M. 

Near T. u^id%dosa Walker; the termen of male not so 
oblique. 

Artace neeltje, sp. n. 

Mcde .—^Palpi fuscous fringed below with Orient-pink. 
Head and collar pallid mouse-grey. Thorax and abdomen 
above mouse-grey, the anal segment and hairs white; 
underneath mouse-grey with some medial black scaling. 
Fore tarsi deep mouse-grey with some paler mottling. 
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Fore wing pale drab-grey, tbe lines greyish olire ; irides¬ 
cent pale bine in oeU and beyond to medial line, also 
between medial and postmedial from veins 6 to 11 ; 
basal and subbasal lines on interspaces ; antemedial line 
sinuous and inbent below subcostal; medial line out- 
curved on costal margin, slightly lunular and inbent to 
inner margm, followed by a much fainter parallel line ; 
postmedial line similar to medial line and parallel with it; 
subterminal line double from vein 6 to inner margin ; 
a broad line at base of cilia on interspaces, the tips white. 
Hind wing greyish white; a faint subterminal Light 
greyish-olive shade. Fore wing below light greyish olive 
with traces of lines. Hind wing below as above. 

Expanse 26 mm. 

Habitat, —^Itatiaya, Province of Rio de Janeiro. 

Ti/pe.—Cat. No. 34511, U.S. N. M. 

Nearest A- Tidier Schaus. 

Artace itatiaya, sp. n. 

Male, —^Head white, laterally black, the palpi strawberry- 
pink, Collar and thorax light mouse-grey. Abdomen 
dorsally mouse-grey, becoming paler terminally, the anal 
hairs white; imderneath mouse-grey on basal half, 
white on terminal half. Fore tarsi pallid mouse-grey, 
crossed above by black bars. Fore wing white, faintly 
suflhised with paUid mouse-grey from cell to inner margin ; 
costal edge to antemedial strawberry-pink; veins 1 to 4 
with fine black streaks beyond medial line; basal, 
subbasal, and antemedial fuscous spot on veins, those 
on costal margin of antemedial forming short streaks; 
spots at upper and lower angles of discocellular ; a medial 
line of three larger spots from vein 5 to costa, below vein 5 
small, inbent, approaching the antemedial on inner margin, 
all followed by a series of faint spots; a postmedial 
series of spots on veins parallel with termen, closely 
followed by a subterminal thick drab line interrupted 
by veins ; terminal black spots on interspaces ; cilia 
white. Hind wing white, the inner margin with drab-grey 
hairs, expanding at anal angle, with a faint subterminal 
similar shade ; veins terminally faintly drab-grey. Fore 
wing below drab-grey, darker before the narrow white 
termen ; veins mostly drab ; medial dark points on 
veins ; the terminal spots as above. Hind wing below 
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white; a series of subterminal faint drab-grey spots on 
interspaces becoming almost obsolete towards apex; 
a fine drab-grey terminal line. 

Expanse 32 mm. 

Habitat. —^Itatiaya, Province of Rio de Janeiro. 

Type. —Cat. No. 34510, U.S. N. M. 

Artace anetje, sp. n. 

Male. —^Palpi light mouse-grey, the third joint roseate. 
Head, thorax, and abdomen lilac-grey; underneath 
whitish. Fore tarsi above paliid mouse-grey crossed by 
black bars and with roseate scaling at base and on inner 
edge. Fore wing above pale mouse-grey, the costa 
white to subterminal line, the veins and termen narrowly 
white; basal, subbasal, antemedial, medial, and post- 
medial black streaks on veins, also a broken line on disco- 
cellular, the antemedial and medial parallel from cell to 
inner margin ; the cell and space beyond to postmedial, 
also a subterminal series of spots between veins, very 
faint between veins 4 and 6, mouse-grey; rather large 
terminal black spots on interspaces ; cilia white. Hind 
wing white, the inner margin with some mouse-grey 
hairs; a terminal deep mouse-grey line on interspaces. 
Fore wing below deep mouse-grey above median, light 
mouse-grey below median; the apex narrowly white; 
terminal spots as above. Hind wing below white, the 
terminal line as above. 

Expanse 31 mm. 

Habitat. —^Itatiaya, Province of Rio de Janeiro. 

Type.—Cat. No. 34509, U.S. N. M. 

Allied to Artace albicans Walker. 

Euglyphis braganzina, sp, n. 

Male. —^Antenna, palpi, head, thorax, and abdomen 
vinaceous-russet. Collar and tegulse white with slight 
greyish mottling ; a dorsal rood’s-brown Kne from head, 
crossing collar and edging dorsally the tegulse. Legs 
vinaceous-russet, the mid-tibia and fore femora mottled 
with white hairs. Abdomen below with darker mottling ; 
mid-tibia and tarsi fringed with white hairs. Fore wing 
above whitish, the veins on terminal space more densely 
scaled with a few snuff-brown irrorations; a small 



88 


Dr. W. Sohaus on new 


sayal-brown and black spot near base of costa ; a black 
streak at base of cell; scattered black scales from traces 
of an antemedial and a medial line; an interrupted, fine, 
oblique black line on discocellular; inner margin narrowly, 
and cilia vinaceous-russet; some irregular black Triii.TTnnga 
along vein 1 forming beyond middle an upturned wavy 
black line to vein 6 ; outwardly edged with clusters of 
vinaceous-russet scales irrorated with black, those between 
veins 3 and 4 reaching the subterminal line ; an elongated 
vinaceous-russet and fuscous spot on costa before apez ; 
subterminal line very fine, double excurved between 
veins 6 and 3 ; narrow fuscous lunules on termen. 
wing above : costal half white irrorated with fuscous ; 
a vertical postmedial fuscous fine from costa to vein 6, 
and traces of postmedial and subterminal faint lines; 
a marginal cinnamon line; inner half of wing brownish 
vinaceous ; base of cilia fuscous on interspaces. 

Female. —^Antenna, palpi, head, thorax, and abdomen 
above and below russet-vinaceous; collar medially, 
tegulse dorsaUy broadly sayal-brown, also base of abdomen- 
collar and tegulse outwardly white with brown irrorations ; 
mid-tibia and tarsi without white hairs. Fore wing 
above white, thickly irrorated with black and sayal- 
brown ; costal edge and inner margin finely, the termen 
more broadly cinnamon ; a subbasal thick cinnamon 
line across costa and cell, and a similar elongated spot on 
costa before apex ; a sayal-brown fine medial linA suffusing 
at lower angle of cell with a fine black oblique line on 
discocellular, angled at vein 2 and wavily downbent to 
inner margin; postmedial line fine, outbent on costa 
to vein 8, angled and sinuously mbent, parallel with 
medial line; subtermmal line outcinved from costa, 
below vein 2 approximated to postmedial, these two last 
lines partly edged with clearer white; a marginal 
interrupted line of small spots edged by a lunular whitish 
line; cilia sayal-brown, slightly white at base. TTiti/T 
wing : costal margin, cell, and beyond to near termen 
white irrorated with sayal-brown crossed by a vertical 
Verona-brown postmedial line, followed by a more diffuse 
line; inner half of wing tawny-olive, also the termen • 
a subterminal lunular white line not reaching mtiar margin’ 
edging small dark lunules. Wings below cinnamon. 
Fore wing with subterminal dark streaks on interspaces! 
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EGnd wing with a short white line at apex. The base of 
cilia on both wings sayal-brown. 

Expanse, male 36 mm., female 60 mm. 

Habitat, —^Itatiaya, Pro\dnoe of Eio de Janeiro. 

Belongs to the group of E, braganza Schs., and is 
nearest E. obliterata Schs. It is well to mention here 
that all the species from Itatiaya were received from my 
friend J. F. Skan, and were collected at an elevation of 
700 metres. 

Type, —Cat. No. 34525, U.S. N. M. 

Notodontidse. 

Calledema roimldi^ sp. n. 

Male, —^Palpi: first and second joints cinnamon 
fringed below with violet-grey, the second with white 
tip, the inner side white ; third joint avellaneous. Head 
and collar fawn-colour mottled with white and avellaneous. 
Thorax pale drab-grey with a few scattered black scales 
and drab-grey sufl^ions. Abdomen above greyish olive 
with transverse whitish lines ; dorsal white spots on 
two basal segments and some dorsal amber-brown scales 
on fourth segment; anal segment pale vinaceous-fawn. 
Abdomen and thorax below white ; fore femora with 
large white tufts ; mid and hind legs mostly huffy brown, 
the femora with white hairs ; hind tibia white at joints. 
Fore wing above pinkish buff;» costal edge violet-grey 
at base, medially pale drab-grey, then violet-grey crossed, 
by fine pale lines, and beyond black markings mtemipted, 
by white spots; some black scales at base; subbasal 
black scales on costa and inner margin; antemedial 
double black lines on costa separated by vinaceous-fawn 
and followed along upper edge of cell by a Mikado-brown 
streak to end of cell; traces of a double medial clay- 
coloured line in cell partly black between fold and vein 1, 
single on inner margin ; discocellular with a snuff-browm 
line on lower half, and a similar small spot above it edged 
wdth silver; a silver streak on vein 5 to snbtermmal 
line, containing at its end a small brownish streak and 
edged below with Mikado-brown; a medial black point 
below cell; a postmedial sayal-brown outourved line, 
only noticeable below vein 4 where it is deeply dentate 
to fold, then wavy to inner margin; veins 1, 2, and 3 
postmedially with black streaks ending distally in black 
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points; in places this line is faintly double; base of 
vein 8 and vein 6 finely outlined in silver; subterminal 
line white, excurved from costa to vein 7, below vein 5 
parallel with termen, broadly edged distally between 
veins 5 and 8 with capucine-buff; termen greyish olive 
and cinnamon-drab proximally edged by a white line, 
crenulate from vein 8 to vein 4 then parallel with termen, 
and crossed by oblique white lines from each vein to 
termen, the line between veins 5 and 4 lunular; ciha 
white. Hind wing above bufEy brown, the inner margin 
whitish; cilia white. Fore wing below bufEy brown, 
the margins narrowly whitish ; a terminal dark crenulate 
line, greatly reduced and partly punctiform on one wing 
from vein 4 to costa. Hind wing below whitish ; a broad 
marginal bufEy-brown shade. 

Expanse 40 mm. 

Habitat, —^Itatiaya, Province of Rio de Janeiro. 

<!at. No. 34519, U.S. N. M. 

JEpjinj!, 

Epia parsenia>, sp. n. 

Female, —Head, antenna, and palpi apricot-bufE. Collar 
and tegulse orange-cinnamon. Thorax deep mouse-grey. 
Abdomen above hazel, the last segment deep mouse-grey 
outwardly edged by a white line, laterally orange- 
cinnamon, the venter apricot-buff. Fore wing: costal 
margin ochraceous-salmon, also the base of cell and 
below it; inner margin and below vein 2 cinnamon- 
drab, with a broad Front’s-brown diffuse shade from 
a subbasal darker transverse line to near the subterminal 
line; a Prout’s-brown shade from upper angle of cell 
extending below costa but not reaching the subterminal 
line; subterminal line smoky white gently curved and 
parallel with termen, preceded throughout by light drab, 
extending between veins 2 and 4 to ceU; termen light 
drab with a dark vinaceous-drab marginal shade, much 
darker at tomus; from postmedial line below costal 
edge a broad bay streak to termen. Hind wing above 
light drab, the inner margin broadly hair-brown ; a faint 
smoky-white subterminal line; termen from below 
vein 3 to anal angle orange-rufous edged above with 
fuscous. Wings below drab, the subterminal white line 
better defined, the termen deep brovniish drab; costal 
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margins ochraceons-orang©, narrower on liind wing; 
the terminal markings before anal angle of hind wing 
as above. 

Expanse 74 mm. 

Habitat —Chanchamayo (?), Peru. 

Type. —Cat. No. 34501, U.S. N. M. 

The dealers who send material out from Chanchamayo 
have their collectors cover hundreds of miles on their 
expeditions, besides working from 2000 to 8000 feet 
elevation. 

Zanolinje. 

Colabata eadgara, sp. n. 

Male .—Antenna with the shaft above fuscous, also 
the tips of pectinations ; the shaft laterally white, the 
base of pectinations pale pinkish buff. Palpi black above, 
the long fringe cinnamon-buff. Erons white mottled 
with h^-brown. Collar and tegulse whit© thickly 
mottled with sayal-brown ; a medial line on thorax 
and a transverse line below middle of tegulse snuff-brown. 
Abdomen above white, obscured by dense fawn-colour 
irrorations, underneath with fine white transverse lines. 
Legs thickly mottled white and Natal brown. Fore wing 
above white densely irrorated with army-brown and deep 
olive-buff crossed by three fin© sayal-brown straight 
lines, the antemedial inbent from costa to inner margin, 
proximally pale-edged, the postmedial line double, 
wnll apart, also inbent, more remote from antemedial 
on costa than on inner margin, the outer line distally 
pale-edged; a black point on discoceUular; a sub¬ 
terminal deeply lunular line inwardly pale-edged, more 
broadly so between veins 4 and 6, and on inner margin 
with tawny-olive suffusions ; cilia snuff-brown. Hin d 
wing paler ; inner margin to postmedial line broadly 
cinnamon-rufous ; traces of a medial darker line ; a fine 
distinct postmedial line followed by a broad brownish- 
drab shade. Pore wing below light buff, whiter on inner 
margin, faint traces of the postmedial and subtermiiial 
lines, costal margin white with fuscous irrorations, fewer 
on the apex ; a fine line on discoceUular. Hind wing 
below’ pinkish buff in and below ceU to postmedial line, 
and on termen thickly irrorated with sayal-browm: 
costa white with fuscous irrorations; inner margin 
broadly light xnnkish buff ; medial and postmedial lines 
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fine, sayal-brown, slightly excnrved from costa to below 
vein 6, rounded and inbent, not reaching extreme inner 
margin ; a large benzo-brown spot follows the postmedial 
line on costa, below it a broad hair-brown shade to anal 
angle. 

Expanse 46 mm. 

Habitat ,—Campo Bello, Province of Rio de Janeiro. 

Type .—Cat. No. 34508, U.S. N. M. 

Mlmallonidse. 

Mimallo garretti^ sp. n. 

Female, —^Antenna: shaft pale olive-grey, the pecti¬ 
nations avellaneous. Head whitish; two black spots 
on frons and a black mark on vertex. Collar and thorax 
light drab-grey. Abdomen dorsally light cionamon- 
drab; imdemeath pale drab-grey. Fore wing above 
pale drab-grey suffused with silvery scales; a . fine 
fuscous line on discocellular outwardly edged with 
a silvery-white spot; a faint postmedial line oblique 
and outbent below vein 8, shortly outcurved, and inbent 
to inner margin beyond middle, well defined, chestnut- 
brown, distaUy edged by a warm buff line and hair- 
brown suffusion, these last expanding between veins 5 
and 2 and again at tomus. The termen is slightly rounded 
and excurved at tornus. Hind, wing p^e drab-grey 
on basal half, the transverse line as on fore wing, the 
suffusions expandng between veins 5 and 2. Hind 
wing broad, the termen weU rounded, slightly excurved 
at apex. Wings below light drab-grey with some scattered 
black scales ; the postmedial line on both wings fine, 
very indistinct, foUowing the outline of the distal edge 
of suffusions on upper side. 

Expanse 42 mm. 

Habitat, —^Itatiaya, Province of Rio de Janeiro. 

Type .—Cat. No. 34516, U.S. N. M. 

Psychocampa veigli, sp. n. 

Male .—^Head and collar ochraceous-buff with a few 
black scales, the collar with a line of fuscous hairs close 
to posterior .edge. Thorax cream-white, the abdomen 
light buff, both with a few black scales. Wings cream- 
white with scattered black scales. Fore wing : a faint, 
fine, dark medial line outwardly shaded from costa 



Heterocera from Tropical America, 93 

to vein 2 with pale avellaneous; a hyaline spot edged 
with black, broader and indentate on distal edge ; an 
ontbent drab-grey line from costa, sharply angled at 
vein 8, suffusions with a thick fuscous line from apex, 
this line slightly incurved to inner margin beyond middle ; 
a fine line of black and cinnamon-drab scales, oblique 
from vein 4 to tomus; termen narrowly smoke-grey 
with some dark scales on inner edge from vein 7 to vein 5. 
Hind wing with a medial fuscous line preceded by a double 
black-edged hyaline spot, some cinnamon-buff shading 
between veins 2 and 4 on both sides of fine. Fore wing 
below pale pinkish buff, the end of cell and beyond to 
outer line suffused with cinnamon; the line fainter, 
excurved from vein 8 to vein 4, angled, slightly incurved 
to vein 3, then inbent, vertical and thicker to inner 
margin. Hind wing below with fewer irrorations; the 
hyaline spot broa^y edged with black; postmedial 
line outbent from costa, excurved opposite cell, and 
again from vein 2 to inner margin. 

Expanse 46 mm. 

Habitat .—^Virgima, S. Mmas (Faz Campos), Brazil. 

Type.—Cob. No. 34515, U.S. N. M. 

Allied to PsycTiocampa beta Schaus. 

Cicinnus sachinius, sp. n. 

Female. —^Head, collar, and a spot on fore legs ochra- 
ceous-satmon. Thorax ochraceous-buff with scattered 
black scales, and similar scales on collar. Abdomen 
above drab-grey with some black scales, underneath 
aveUaneous. Wings above very pale drab-grey irrorated 
with scattered black scales; me^al space slightly suffused 
with light cinnamon-drab ; a hyaline dark-edged spot 
at end of ceU cut by vein 5 ; a fine black line outwardly 
edged with tawny-ohve, excurved and very oblique 
from costa to close to apex at vein 8, then sharply angled 
and inbent to inner margin postmedially. Hind wing 
with the postmedial line of fore wing continued to inner 
margin. Wings below deep olive-buff thickly irrorated 
with black scales ; a faint subterminal darker line on both 
wings. 

Expanse 56 mm. 

Habitat .—Passo Quatro, Minas, Brazil. 

Type.—C^t. No. 34514, U.S. N. M. 
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Closely allied to 0. despecta Walker, differing chiefly 
in the markings of the underside. 

Trogoptera dietricha, sp. n. 

Male, —^Antenna with the shaft wood-brown, the pecti¬ 
nations fuscous, the pectinations are long on basal 
two-thirds, then short. Head and collar vinaceous-buff ; 
thorax and abdomen above tawny-ohve, the abdomen 
underneath pale buff, the thorax below tawny-ohve; 
the fore legs sayal-brown with long darker hairs on tibia. 
Fore wing clay-colour on less than basal half, crossed 
by fine and faint subbasal and antemedial sinuous lines ; 
a fine whitish lunule on discocellular ; outer half of wing 
sepia crossed by a fine fuscous line, outcurved around 
end of cell; costal margin clay-colour, expanding beyond 
a faint fuscous postmedial line to apex; cilia tipped 
with light pinkish cinnamon. The apex of fore wing 
is acute, shghtly excurved to vein 3, more so between 
veins 3 and 2, then deeply excurved to inner margin. 
Hind wing sepia with slight clay-colour suffusions at 
base and apex. The hind wing is twice excurved at 
apex. Fore wing below cinnamon-buff on basal half, 
somewhat metallic on inner margin ; a white line on 
discocellular, the line following it broader and more 
distinct, fuscous preceded by pale drab-grey suffusion, 
extending to apex and tomus. Hind wing below deep 
greyish olive crossed by a fuscous medial line; base 
narrowly clay-colour. 

Expanse 34 mm. 

Hodntal. —^Itatiaya, Province of Rio de Janeiro. 

Type.—Cat. No. 34517, U.S. N. M. 

Near T. svbrufescens Dognm. 

La>cosoma mcddera, sp. n. 

Male, —^Head, collar, thorax, and abdomen laterally 
shell-pink, the abdomen dorsally buff-pink; a few dark 
scales on tegulse and laterally on abdomen. Body 
below whitish, the fore legs buff-pink. Wings above 
sheU-pink with some scattered black scales. Fore wing 
produced at apex, excurved below apex, below vein 3 
inbent, slightly excurved above and Itelow vein 2 ; 
costal edge and cilia buff-pink; traces of a very fine, 
faint, antemedial line; a fine postmedial line slightly 
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sinuous. Hind wing broad, the termen faintly crenulate 
slightly produced at vein 4, the anal angle acute ; a faint 
m^al line ; a few dark scales on discoceUulars of both 
wings. Wings below somewhat darker, with a few 
scattered black scales; postmedial line on fore wing 
distinct at costa, on hind wing indicated by black scales. 

Expanse, male 34 mm., female 40 mm. 

Habitat, —^Itatiaya, Province of Rio de Janeiro. 

Type.—C&t. No. 34513, U.S. N. M. 

Close to L, lygia Schaus. 

Cossidss. 

Xyleutes votani, sp. n. 

Male. —^Antenna black. Head, collar, and thorax 
white with medial irregular black markings and scattered 
black scales. Abdomen above white at base with black 
dorsal spots, otherwise with alternate greyish-white and 
black transverse bands ; underneath light greyish olive 
with white transverse lines. Fore wing above white ; 
costal margin with small triangular black spots ; the 
ceU -with small spots and transverse lines; a large 
quadrate black spot at discocellular, its comers shortly 
produced; a broad black mark from base of costa to 
median vein at one-fourth of wing, its lower edge irregular, 
edging an irregular white line; a mottled white spot 
at base of inner margin; inner margin to near termen 
broadly greyish olive crossed by numerous black lines; 
medial space below cell with fewer transverse lines, 
followed by a quadrate black spot, with a small adjoining 
spot at base of vein 2 ; terminal third with numerous 
transverse lines on interspaces and finer fines or dots 
between them; some small subterminal black spots 
on veins; small terminal black spots on veins. Hin d 
wing white with numerous transverse lines ; the inner 
margin hair-brown; terminal black spots extending 
on the white cilia. Wings below as above, but more 
subdued. 

Expanse 68 mm. 

Habitai. —^La Rioja, Argentine Republic. 

yjrpe.—Cat. No. 34518, U.S. N. M. 

AUied to X. melanoleuca Burmeister ; differs in markings 
and black antennse. 
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InguTomorphor buhoa, sp. n. 

Male. —^Palpi and head white. Collar and thorax 
orange-cinnamon, the tegulse mottled with white, especially 
in front. Abdomen above white mottled with drab, 
crossed by cinnamon-drab lines, the dorsal tufts on basal 
half grenadine, underneath whitish buff; legs clothed 
with white hairs, all the tarsi black with white rings. 
Fore wing; costal margin drab-grey with black spots 
partly white edged; a short curved orange-cinnamon 
basal line; antemedial space narrow, drab-grey edged 
outwardly from subcostal to inner margin by a vertical, 
sometimes broken, orange-cinnamon line distally white- 
edged ; medial space below cell mouse-grey crossed 
by faint vinaceous-cinnamon lines; a medial small 
dark spot in cell and a large cinnamon-orange round 
spot before end of cell, edged with fuscous ; inner margin 
below vein 1 faintly darker, separated by fine vertical 
pale lines forming quadrate spots also suffused with 
orange-cinnamon, the spot below vein 2 extending 
upward; an irregular white line on discoceUular; post- 
medial space whitish striated with pale mouse-grey, 
followed by drab-grey blotches between the veins, striated 
with pale cinnamon-orange, the veins with a few white 
points; a subterminal lunular white line edging large 
terminal blotches, suffused with pale cinnamon-orange, 
the terminal spots between veins 5 and 7 mottled 
cinnamon-orange and black, and are distally edged by 
a white line and then the narrow marginal mouse-grey 
line which is incurved, expanding above vein 7; from 
vein 7 to vein 3 the terminal white line is interrupted 
by small chestnut lunules, below 3 by cinnamon-orange 
mottling. Hind wing greyish white, the veins pale 
olive-biSs; a subterminal greyish-olive spot above 
vein 6; traces of faint double subterminal lines below 
vein 2 to inner margin, where they are better defined ; 
terminal dark sea,ling across the veins and a darker spot 
at tomus. Fore wing below drab, below cell and vein 2 
vinaceous-cinnamon; costal margin white with black 
spots from base to above discoceUular; an irregular 
fuscous spot before end of ceU; marginal fuscous spots 
between veins 5 and 7. Hind wing below white, the 
ceil and below it and vein 2 suffused with pinkish buff ; 
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costa white crossed by thick black lines ; the markings 
otherwise as above. 

Expanse 23 mm. 

HMtoit. —Sta. Catharina. 

Type, —Oat. No. 34529, TJ.S. N. M. 

Hemipectrona charmion, sp. n. 

Male ,—^Palpi with the shaft white, the pectinations . 
buff. Erons white mottled with brown, the vertex and 
a line extending on to irons, also the thorax, chestnut- 
brown with some hazel hairs ; collar mottled chestnut- 
brown and white; tegulae mostly light greyish olive* 
Fore wing : basal third pale oKve-buff from below costa ; 
base of costa and antemedial space dark olive-buff 
suffused with wood-brown; veins from middle of wing 
to postmedial line white ; medial space with a series 
of small spots on interspaces from costa to median vein, 
these spots towards base fuscous, outwardly deep olive- 
buff, below median to vein 1 two large fuscous spots, 
the smaller spots above median followed by an oblique 
white and deep olive-buff broad shade from costa to 
lower angle of cell, below cell inbent and narrow to the 
white inner margin ; an oblique and incurved sinuous 
white line from below costa to vein 2, preceded on inter¬ 
spaces by series of vertical fuscous streaks, followed 
by a broad, semicircular, chestnut-brown fascia, expanding 
and anteriorly rounded, outwardly incurved and outbent 
to termen above vein 4, with a branch extending to termen 
at vein 2 enclosing a small white spot; some white 
within the upper curve above vein 5; apex whitish 
buff; brown terminal suffusions below apex. Hind 
wing buffy brown, the costal margin white, the ioner 
margin olive-buff; cilia white. Fore wing below pale 
olive buff on costa, termen, and inner margin, otherwise 
largely suffused with citrine drab. Hind wing below 
deep olive-buff, the costal margin narrowly white. 

Expanse 31 mm. 

Habitat ,—Campo BeUo, Province of Rio de Janeiro. 

Type,—<iB,t, No, 34499, U.S. N. M. 


Langsdorfia sieglinda, sp. n. 

3Iale ,—^Antenna ; shaft light buff, the pectinations 
vinaceous-buff. Palpi, head, and thorax above and below, 
A 7 m, <f? Mag, N, Hist, Ser. 10. Vol, xiv. 7 
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also fore and mid-legs, black. Abdomen above and mid¬ 
legs citrine drab ; anal hairs and hind tibia olive-buff, 
the latter with small dusky spots. Fore wing fuscous, 
consisting of contiguous wavy scales; from beyond 
cell to apex a large creamy-white spot, its proximal 
edge pointed and excurved before reaching costal margin, 
wlSch is crossed by black lines to apex, its lower edge 
gently curved to apex; faint marginal small whitish 
spots on interspaces ; ciKa black divided by a faint 
pale line. Hind wing dull drab, the costa and apex 
narrowly whitish; cilia with pale tips. Fore wing 
below hair-brown ; costa with light buff spots from before 
middle to apex ; the apical spot reduced to a curved line ; 
the marginal spots larger than above. Hind wing below 
buff-white ; ciHa deep olive-buff. 

Expanse 30 mm. 

HMtai .—Campo Bello, Province of Rio de Janeiro. 

Type, —Cat. No. 34481, U.S. N. M. 

Oivira isarha, sp. n. 

Male. —^Frous pale drab-grey with a bifurcating fuscous 
line. Collar and thorax black; tegulss in front pale 
smoke-grey, otherwise drab with a fuscous Hne on dorsal 
edge. Abdomen above with the segments broadly 
black in front, posteriorly mottled with colonial buff; 
underneath bone-white with black and wood-brown 
irrorations. Fore wing whitish, almost obliterated by 
hair-brown irrorations; base colonial buff with a Hne 
of small black spots from costa to median vein ; antemedial 
line slightly outcurved, macular, black; medial space 
lightly suffused with deep greyish-olive-grey, crossed by 
lines of small black spots ; postmedial round black spots 
on costa between veins 5 and 7 and a smaller outset spot 
on vein 4; deep greyish-olive suffusions between veins 
3 and 5, crossed by a fine fuscous line from vein 5 to inner 
margin; an outcurved subapical series of three smaller 
black spots; traces of a subterminal, irregular, fine 
fuscous line; cilia mostly neutral grey. Hind wing 
'whitish with numerous transverse lines, mostly interrupted 
by veins. Fore 'wing below: base, costa, apex, and 
inner margin whitish, otherwise suffused with deep 
greyish olive, the lines and spots faint, only the subapical 
spots more distinct; three triangular black spots on 
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costa beyond middle. Hind wing below whiter, the costa 
with weU-marked black spots. 

Expanse 33 mm. 

Habitat, —^La Rioja, Argentine Republic. 

Type,—CB,t, No. 34512, U.S. N. M. 

Givira viUetta, sp. n. 

Male, —^Palpi benzo-brown. Head and collar thickly 
mottled benzo-brown and pale smoke-grey. Thorax and 
base of abdomen with the smoke-grey scaling predomin¬ 
ating ; abdomen terminally mottl^ with Mikado-brown. 
Fore wing light cinnamon-drab, becoming darker on 
outer half; costal margin with numerous black lines ; 
the wing reticulated with numerous fine dark lines, 
sometimes conjoined, forming small annuli; the inter¬ 
spaces with some silvery-grey scaling ; from near base on 
inner margin an irregular black line crossed by some erect 
black lines and not reaching tomus. Hind wing paler, 
suffused with iridescent pale blue on interspaces; the 
reticulations also paler than on fore wing and without 
any black ; cilia tipped with pinkish cinnamon. Wings 
below paler, the reticulations on fore wing fewer, the 
inner margin white ; the costa of hind wing with distinct 
transverse fuscous lines. 

Expanse 34 mm. 

Habitat, —Campo Bello, Province of Rio de Janeiro. 

Type, —Cat. No. 34500, U.S. N. M. 

Givira isoldey sp. n. 

Female, —^Palpi and throat black. Frons benzo-brown 
with lateral black lines. Vertex and front of collar 
fuscous, the latter medially huffy brown, terminally 
with some white hairs; tegulse fuscous; metathorax 
with long vinaceous-buff tcdts. Abdomen above hair- 
brown on basal half, the terminal half with pale vinaceous- 
fawn hairs. Thorax below silvery white and similar 
long hairs on hair-brown fore tibia. Pore wing : costal 
margin, cell, and below cell to vein 1 silvery white, with 
quadrate olive-buff spots, an almost medial curved series 
of black streaks from subcostal to median vein; below 
vein 1 dark greyish olive from base to vein 2; large 
similar spots on interspaces adjoining cell from vein 2 to 
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vein 7, these followed by deep greyish-olive spots, 
becoming smaller towards vein 7, and again followed, by 
a white line which bifurcates at vein 4, sending a fina 
white line to costa and a broader line which becomes 
terminal; the marginal interspaces above vein 4 dark 
greyish olive; termen oHve-bufE, below vein 4 forming 
irregular spots. Hind wing dark smoky olivaceous, the 
termen white from below apex. Fore wing with the 
markings duller and suffusing, the white marginal hnes 
present. Hind wing below: the costal edge olivaceous- 
black, otherwise largely suffused with greyish ohve, 
leaving the termmi and a space below costa from base to 
apex white. 

Expanse 30 mm. 

EahUai .—Campo Bello, Province of Bio de Janeiro. 

Type.-<iaA. No. 34483, U.S. N. M. 

Two specimens in National Museum. 

Oivira argeniipuncta, sp. n. 

Male .—Antenna benzo-brown. Palpi and frons cinna¬ 
mon-drab ; vertex and collar deep prirplish grey. Tegulae 
and thorax white. Abdomen above deep greyish olive 
with white segmental lines, the anal hairs white tipped 
with black, underneath white. Thorax below mostly 
white suffused with deep gre 3 rish ohve, the tibia 
white tipped with black. Fore wing h^t cinnamon-drab, 
the termen broadly pale ecru-drab ; costal TYiargin pinTHah 
buff "with some dark spots ; some white and black gna-iing 
at base of wing ; space below ceU to vein 1 benzo-brown 
vrith a large round silver spot; inner margin from base 
to vein 2 silvery white crossed by irregular benzo-brown 
lines; the outer portion of wing -with some amaJl dark 
spots, chiefly in pairs at veins. Hind wing from base 
suffused with hght cinnamon-drab, becoming paler on 
termen ; inner margin broadly suffused with hair-brovm. 
Fore wing below iab, the veins whitish; costa ecru- 
drab with a series of black spots ; traces of dark linag on 
terminal half. Hind wing below with the costa white 
crossed by numerous black lines. 

Expanse 40 mm. 

Habitat .—Campo Bello, Province of Eio de Janeiro 

Type.—Cat. No. 34482, U.S. N. M. 

Two specimens in National Museum. 
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Thyrididse. 

Striglina medara, sp. n. 

Male. —^Head, body, and wings vinaceous-rafous. 
Wings thickly mottled with drab, forming annuli and 
striae, and irrorated with scarlet; termen crenulate, 
medially produced ; a terminal chestnut fine line ; basal 
half of cilia ferruginous outwardly edged by black, the 
tips white on interspaces. Fore wing : costal edge finely 
white, interrupted by ferruginous; a small fuscous 
annulus at end of ceU. Hind wing: small antemedial 
and medial hyaline spots. Wings below largely flesh- 
ochre mottled with rufous annuli on interspaces, the 
terminal line and cilia not so red. 

Expanse 37 mm. 

Habitat. —Campo Bello, Province of Rio de Janeiro. 

Type.—Ga,t. No. 34493, U.S. N. M. 

Allied to Striglina pyrostola Hampson. 

PtSATTSTIXuS. 

Megastes zarbinalis, sp. n. 

Female. —^Palpi deep olive-buff, at base white. Head 
tilleul-buff divided by a fuscous line on frons. Collar, 
pale pinkish buff suffused anteriorly with drab-grey 
outwardly darker. Thorax hair-brown ; metathorax pale 
p inkis h buff. Abdomen above: a pale cream-colour 
dorsal line edged with hair-brown, the segments crossea 
by fine hair-brown lines, thus forming l^ge subdorsal 
pale cream-colour spots outwardly edged by a fine hair- 
brown line, forming with the sublateral hair-brown line 
large, pale, lateral spots ; abodmen below pale cream- 
colour, with oblique, fine dark lines on segments. Fore 
wing above thinly scaled on pale portions, light pinkish 
cinnamon, paler along costa and on veins beyond cell, 
the markings hair-brown; a space at base from below 
costa to inner margin, its outer edge inbent, crossed by 
a subbasal line of ground-colour ; a fine dark antemedial 
line outbent from costa, incurved below vein 1, faintly 
interrupted, followed by a small annulus in cell, one 
below ceU touching the antemedial Ime, and a larger 
annulus below vein 1, its proximal edge formed by the 
antemedial line ; an almost quadrate spot at discocellular 
containing pale scaling, and on one wing with a .dark 
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point, below it a curved line proximally extending to 
inner margin, distally suffusing with a large elongated, 
triangular patch, its upper edge oblique to tomus, its 
proximal edge slightly incurved ; postmedial space from 
vein 7 to vein 2 thinly irrorated with drab, and with 
small drab spots between veins 3 and 5 near cell; sub- 
terminal line outcurved from costa to vein 6, then sinuous 
and wavy to tomal patch; a terminal dark line from 
vein 8 to vein 4 adjoining a small hair-brown spot between 
veins 5 and 6; cilia cream-colour, crossed by a fine 
interrupted dark line ; the tips hair-brown. Hind wing 
white, semihyaline; a subterminal hair-brown fine, 
below vein 5 outset, very fine to vein 2 ; a fine terminal 
dark line, broader above vein 6, and below vein 2 to near 
anal angle ; a black point on discocellular ; dark post- 
medial points above and below fold; cilia with the 
tips almost white. Wings below white, the costal margins 
more densely scaled ; forewing without the dark patches 
at base and tomus, the markings of upperside faint 
but visible ; hind wing below as above, the subterminal 
line double above vein 6 to costa. 

Expanse 52 mm. 

H<S)itaL —Campo Bello, Province of Rio de Janeiro. 

Type .—Cat. No. 34502, U.S. N. M. 


Azochis tallaealis, sp. n. 

Male .—^Palpi raw-sienna. Head, collar, and thorax 
black, the thorax and tegulse dorsaUy with some white 
hairs. Abdomen dorsally at base white, with dorsal 
and lateral fuscous and black spots; m^al segments 
mottled black and cinnamon-drab ; terminal and anal 
segment white and light drab, with paired short black 
lines; tibia mostly white, the tarsi pale pinkish buff. 
Fore wing thinly scaled seashell-pink; base black, 
extending slightly on costa and inner margin, and con¬ 
taining some iridescent blue scales, foUow^ closely by 
a curved, fine fuscous line; a small fuscous annulus 
in cell medially containing some warm buff scales ; a dark 
streak on costa above discocellular, with a warm buff 
line on discocellular finely edged with black ; a fine dark 
wavy line below end of cell to inner margin; a sub¬ 
terminal, fine wavy, dark line well outcurved from costa 
suffusing with a dark terminal line between veins 2 and 3 ; 
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a black spot on termen below vein 2; a terminal black 
spot between veins 5 and 6; termen otherwise narrowly 
light bnff with dark points on it above veins 6 and 7. 
Hind wing semihyaline white; a smoky faint medial 
line from vein 2, terminating in a small black spot close 
to inner margin; a subterminal smoky line from vein 
6 to vein 5, then slightly outcurved to termen below vein 2, 
termen from apex to vein 4 rather broadly black ; base 
of cilia black from apex to vein 4, then reduced to small 
black spots at veins ; tips of cilia white. Fore wing 
below pale pinkish buff, the markings reduced. Hind 
wing below as above, but without the medial dark spot 
near inner margin ; the costal margin thickly scaled, 
white. 

Expanse 40 mm. 

Habitat. —Campo Bello, Province of Rio de Janeiro. 

Type. —Cat. No. 34503, U.S. N. M. 

Allied to the variable A. gripusalis Walker. 

Noctudia anubisalis, sp. n. 

Female. —^Head and body black ; head with a transverse 
line of orange hairs behind and some similar short hairs 
dorsally on abdomen at base; abdomen below drab; 
legs light drab. Fore wing above deep chrome; costal 
e(^e black ; inner margin black, extending above vein 1 
at one-third from base to termen; apex very broadly 
black, not extending below vein 3 ; a black streak in 
cell expanding towards end of cell and downbent on 
discoceUular- Hind wing black. Pore wing below as 
above, the line in cell finer. Hind wing below black. 
Cilia on both wings black. 

Expanse 31 mm. 

Habitat. —Campo Bello, Province of Rio de Janeiro. 

Type.—Co^t. No. 34504, U.S. N. M. 

Three specimens in National Museum. 

CBA3r312r^\ 

Doratoperas nabalalis, sp. n. 

Male .—^Head, collar, and thorax fawn-colour slightly 
suffused with purplish. Abdomen light vinaceous-fawn, 
the dorsum sufhised except at base with deep brownish 
drab, laterally with dark segmental lines. Fore wing 
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narrow, the apex acute, the terman straight, slightly 
curved before tomus ; costal margin to near apex shell- 
pink ; below costa, including cell, a diffuse snuff-brown 
shade from base, becoming fainter towards the broad 
subterminal shade, which is again snuff-brown at costa, 
this shade much fainter, more of an ecru-drab from vein 6 
to inner margin ; the inner margin shell-pink at base, 
expanding to cell and vein 5 at subterminal shade; 
termen narrowly shell-pmk; a fine terminal dark line; 
cilia becoming snuff-brown according to light. Hind 
wing thinly scaled, white, faintly suffused with shell-pink, 
the inner margin with darker h^ics ; cilia white. Wings 
below thinly scaled, pale ecru-drab, the margins of fore 
wing and costa of hind wing seashell-pink; a faint 
darker subterminal shade on fore wing. 

Expanse 46 min. 

Habitai. —Campo Bello, Province of Rio de Janeiro. 

Type.—Cat. No. 34491, U.S. N. M. 

Chilo ? cJiobilaliSy sp. n. 

Female. —Antenna with the shaft white. Palpi light 
vinaceous-cmnamon. Head and collar dorsally white, at 
shoulders vinaceous-cmnamon; thorax and t^ulss white, 
the latter with a drab streak outwardly. Abdomen 
white at base, dorsally cinnamon-drab, with subdorsal 
white segmental Imes; laterally and underneath pale 
greyish with white segmental lines; anal segment and 
legs white. Fore wing ; base light orange-yellow from 
j^t below vein 1, expanding to costa antemedially, 
limited by a thick fuscous irregular line, outcurved below 
cell, obliquely outbent above median, not reaching 
subcostal vein, followed from above vein 1 to apex by 
a vinaceous-fawn space edged below by a fuscous lino 
troce lunular from vein 1 medially to cell, then outbent, 
faintly dentate at lines, to termen at vein 5; all the 
tomal space below this line cream-white with a few 
bl^k scales on interspaces ; cilia chestnut; a black 
point at end of cell; costa finely white. Hind wing white 
Win^ below light buff. Fore wing with the cilia chestnut,* 
the vinaceous-fawn space of upper surface faintly indioated! 

Expanse 48 to 65 mm. 

SaWtai.—Campo Bello, Province of Bio de Janeiro 

Type.—Cat. No. 34492, XJ.S. N. M. 

Differs from typical CJiUo. Conical projection on 
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frons less acute; ocelK present, venation of fore wing 
as in Chilo ; hind wing with veins 4 and 5 well stalked. 

Three specimens in National Museum. 

Chilo ? aracalis, sp. n. 

Female. —^Head and palpi cinnamon-bufif. Thorax 
vinaceous-bufE. Abdomen above light cinnamon-drab, 
underneath tilleul-buff. Fore wing light cinnamon-drab 
suffused with salmon-buff below cell and vein 2 to inner 
margin, and irrorated with fuscous scales; a black 
point at end of cell emitting a faint salmon-buff streak 
distally; very faint trac^ of subterminal dark points; 
terminal black points on interspaces ; cilia sericeous- 
drab, Hind wing whitish buff suffused with pinkish 
buff. Wings below pale pinkish buff; a fine terminal 
dark line, cilia terminally mottled with drab on fore wing. 

Expanse 60 mm. 

Habitat. —Campo Bello, Province of Rio de Janeiro. 

Type. —Cat. No. 34490, U.S. N. M. 

Erupa pamahyba, sp. n. 

Female. —^Head, collar, and thorax light vinaceous- 
buff, the palpi army-brown; abdomen with alternate 
buff and fuscous bands. Fore wing light vinaceous-fawn 
thinly irrorated with fuscous scales, the space above 
median vein, also the termen, suffused with wood-brown ; 
a small black spot at end of cell; a hair-brown line 
from below costa beyond cell inbent to before middle 
of inner margin ; a similar line well beyond from costa, 
indentate at vein 7 and less inbent to inner margin, 
the two lines connected at vein 7 by a dark line ; terminal 
fuscous points on interspaces connected by a very fine 
dark line ; tips of cilia dark shaded. Hind wing almost 
entirely citrine-drab with vinaceous-drab shown through 
the scaling on antemdial and terminal spaces ; a dark 
point at end of cell; a broad postmedial hair-brown line ; 
a fine dark terminal line with some fuscous lunules and 
points. Wings below light vinaceous-fawn, the veins 
from base to outer hne finely hair-brown; fuscous 
points at end of cells; a broad hair-brown outer line; 
fuscous points on interspaces, those on hind wing partly 
linear. 

Expanse 68 mm. 

Habitat. —Campo Bello, Province of Rio de Janeiro. 

Type.—Cat. No. 34489, U.S. N. M. 
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Erupa olorana, sp. n. 

Male, —^Antenna and palpi light pinkish cinnamon. 
Head and collar clay-colonr. Thorax and abdomen 
above silky army-brown, the latter with paler segmental 
lines ; underneath vinaceous-bufE. Fore wing from base 
to outer line avellaneous, with a fawn-colour streak 
in cell from base to outer line and a shorter streak above 
end of cell; outer line from subterminal line at costa 
straight to before middle of inner margin army-brown 
inwardly edged with tiUeul-buff ; outer space fawn-colour, 
with a subterminal tilleul-bufi line from costa faintly 
inbent to inner margin before anal angle, preceded by 
fuscous points on veins and outwardly ^ged with army- 
brown ; a fine vinaceous-buff hue along termen ; cilia 
avellaneous, with an army-brown line at base. The 
apex is acute, the termen somewhat rounded at tomus. 
Hind wing silky buflfy brown; a terminal fine army- 
brown line from apex to vein 2, slightly interrupted; 
cilia smoke-grey. Wings below silky light cinnamon- 
drab ; a fine subterminal dark line parallel with termen, 
faintly lunular. 

Expanse 46 mm. 

Habitat ,—Campo BeUo, Province of Rio de Janeiro. 

jTy^e._Cat. No. 34488, U.S. N. M. 

A long series in National Museum. 

EpiPAScmiir^. 

Jocara pyropicta, sp. n. 

Female. —^Palpi drab-grey, the tips of joints whitish. 
Head pale drab-grey; collar wood-brown; thorax 
tilleul-buff ; tegulse almost entirely peach-red ; abdomen 
above drab-grey irrorated with black on segments of one 
specimen anteriorly, forming a black line on second 
segment; some lateral black scaling. Abdomen below 
whitish, with transverse ecru-drab lines. Fore wing 
silvery white to postmedial line; sayal-brown and 
fuscous spots on costa at base, antemedially and medially 
the space between them with some roseate scaling y 
a subbasal small black spot on subcostal and a short 
curved line below cell; some peach-red scales at base 
of cell; an antemedial peach-red spot below cell preceded 
by a short black line to subbasal line ; traces of antemedia 
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and medial light drab lines; end of cell and beyond 
to postmedial line alizarine-pink, also between veins 2 
and submedian from cell to postmedial; a peach-red 
mark on discocellular ; postmedial Hne from below costa 
consisting of detached short black streaks, outcurved 
at vein 5, then incurved, followed by a greyish-olive 
shade, vertical and narrow on costal margin, expanding 
below vein 7 to vein 2 ; this again is followed by a black 
line, outcurved below vein 7, lunular dentate, outwardly 
edged with pale smoke-grey ; termen light mouse-grey ; 
terminal black spots on interspaces ; cilia jasper-pink, 
the tips mottled with white. Hind wing white suffused 
with fight golden-grey; termen suffused narrowly with 
greyish olive, expandhig and darker at apex; cilia 
similar, with a pale line at base. Fore wing below white 
from below cell to inner margin, narrowly on costal 
margin, not reaching apex ; cell outwardly and terminal 
space glossy hair-brown; a fine darker subterminal 
outcurved Me, outwardly pale-edged ; cilia light greyish 
olive with darker spots. Hind wing below white ; a black 
point on discocellular; a postmedial punctiform line; 
termen deep greyish olive on interspaces from apex, 
narrowing to vein 2, then obsolescent. 

Expanse 29 mm. 

HahitaL —Campo Bello, Province of Rio de Janeiro. 

Type. —Cat. No. 34498, U.S. N. M. 

Jocara museUalis, sp. n. 

Female. —^Palpi and head avellaneous. Collar, thorax, 
and tegulsB mouse-grey, the latter with a black streak 
and scaling. Abdomen above avellaneous, with fine 
white segmental lines, on terminal segments with black 
lines and vshading; anal hairs cinnamon. Fore wing : 
basal half of costa to below cell black, then to subterminal 
line below vein 4, also the entire terminal space deep 
greyish olive; inner margin broadly white, crossed by 
a double medial lunular fine with a few dark irrorations, 
from medial to subterminal line suffused with drab 
irrorated with black scales; terminal half of costal 
margin and part of termen krorated with white; sub- 
termmal line outcurved from costa and parallel with 
termen, lunular dentate, white, edged on both sides with 
hair-brown; an interrupted terminal blstck line; cfiia 



108 


Dr. W. Schaus on new 


pale crossed near base by a broad hair-brown shade, 
outwardly by a fine line. Hind wing semihyaline-white, 
the outer haH suffused with greyish olive, broadly darker 
on termen ; subterminal short d^ker streaks on veins 2-6 ; 
cilia white, crossed by a hair-brown line near base. Fore 
wing below: costal margin mouse-grey irrorated with 
white ; cell and space beyond hair-brown ; inner margin 
broadly white ; veins from cell to subterminal line black, 
on termen ferruginous; subterminal line as above; 
cilia with hair-brown mottling. Hind wing below white, 
with only the termen narrowly gresdsh olive; a diffuse 
outcurved subterminal line and small spot at upper angle 
of cell. 

Expanse 30 mm. 

HcSbitat. —Campo Bello, Province of Eio de Janeiro. 

Type, —Cat. No. 34496, TJ.S. N. M. 

Jocara grenvilaliSy sp. n. 

Male ,—^Palpi vinaceous-fawn. Head and coUar white 
with a few black scales. Thorax deep mouse-grey; 
tegulse whit© with black marks. Abdomen pale drab- 
grey, slightly irrorated with black subdorsaUy, on terminal 
half with dark transverse bands also irrorated with 
black. Fore wing white slightly suffused with smoke- 
grey along costa, in and below cell, below submedian, 
and beyond cell to subterminal line, all thinly irrorated 
with dark scales; an antemedial black spot in cell and 
streak above vein 1; a slight black streak in cell, before 
a hair-brown medial line, vertical from costa, interrupted 
below oeU, inbent, double on inner margin; a fuscous 
line on discocellular; subterminal line outcurved from 
costa, white, dentate from vein 6 to vein 3, inwardly 
edged with drab and black streaks on veins, outwardly 
with fuscous; below vein 3 incurved with diffuse dark 
edging ; termen above vein 6 to costa pale olive-grey 
with black iirorations, below vein 5 to inner margin 
mottled with pale drab-grey and fuscous; cilia with 
a pale pinkish-buff line at base followed by hair-brown 
and white mottling. Hind wing semihyaline white with 
narrow terminal hair-brown si&usions, and fine dusky 
scaling postmedially on veins from cell; cilia at base 
pinkish buff, then white with hair-brown spots. Pore 
wing below white suffused with ecru-drab, except on 
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iimer maargin ; costal margin and veins from cell pinkish, 
cinnamon ; apex partly sayal-brown ; faint traces of the 
subterminal line; cilia white, with hair-brown spots 
at veins. Hind wing below as above; cilia white with 
small hair-brown spots. 

Expanse 26 mm. 

EcMtal .—Campo Bello, Province of Rio de Janeiro. 

Cat. No. 34496, U.S. N. M. 

Gecidipta malrvbia^ sp. n. 

Female. —^Palpi and frons light pinkish cinnamon. 
Vertex, collar, and thorax sayal-brown. Abdomen above 
with broad fuscous and narrow sayal-brown transverse 
lines; light pinkish-cinnamon band at base. Fore 
femora light pinkish cinnamon; tibia wood-brown, 
the fore and mid-tibia black with white rings. Fore 
wing above : base pinkish cinnamon with some sayal- 
brown mottling ; an antemedial snuff-brown hne, almost 
vertical, adjoining a small fuscous spot in cell; a very 
fine and faint medial line; a small fuscous spot on 
discoceUular, below it a vertical, macular, fuscous line 
to inner margin, followed at costa by a small whitish 
spot, preceded below cell by some silvery-white scaling; 
postmedial space and veins to termen pinkish cinnamon ; 
the subterminal line whitish, outcurved between veins 6 
and 2, lunular dentate, on costa and inner margin vertical, 
edged on either side by tawny olive; a terminal black 
line cut by veins ; sayal-brown suffusions at costa before 
apex; cilia light pinkish cinnamon, partly interrupted 
by fuscous cilia. Hind wing fuscous; an interrupted 
narrow black terminal line; cilia fuscous with Kght 
tips. Wings below hair-brown, the margins suffused 
with russet-vinaceous ; inner margin of fore wing and 
basal half of hind wing below costa whitish. 

Expanse 25 mm. 

Habitat .—Campo Bello, Province of Rio de Janeiro. 

Type.-^Bb. No. 34505, U.S. N. M. 

Gecidipta dphegealis, sp. n. 

Female. —^Palpi huffy brown, the fringe below tipped 
with fuscous. Head, collar, and tegulse wood-brown. 
Abdomen above avellaneous, with broad black transverse 
lines; underneath white. Pore wing above: a black 
spot at base of costa, then white from costa to median 
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beyond middle of cell, with a few black scales; inner 
margin broadly light wood-brown with some white 
and black scales below cell antemedially ; a very irregular 
fine black medial line, followed by a broader black broken 
line, finer and double below vein 2, filled in with silvery 
scaling, the inner fine inangled on vein 1 ; a fuscous 
vertic^ shade beyond, expanding basad between veins 5 
and 2, closely followed by a fine fuscous outcurved 
dentate line, outwardly edged with white; small white 
spots on costa medially and postmedially; termen 
broadly whitish irrorated with vinaceous-fawn, and with 
black points on veins; small terminal black spots on 
interspaces ; cilia with light cinnamon spots and a trans¬ 
verse line before tips. Hind wing light greyish olive, 
the veins, postmedial line, and inner margin hair-brown ; 
a black spot above postmedial line at vein 2, cilia greyish 
olive with white tips. Fore wing below hadr-brown, 
paler on termen; costa whitish, with a subterminal 
small white spot; inner margin broadly white ; a terminal 
black line interrupted by veins. Hind wing below paler; 
a black point at upper angle of cell; the fine postmedial 
line distinctly dentate. 

Expanse 30 mm. 

Habitat. —Sta. Catharina, Brazil. 

Cat. No. 34506, U.S. N. M. 

CMoropaschia celsnscdis, sp. n. 

Male, —^Palpi pale drab-grey. Head, collar, and tegul^e 
drab-grey, the thorax darker. Metathorax white edged 
below by a fine, curved, black line, the lateral tufts 
silvery pale drab-grey tipped with silvery white. Abdo¬ 
men above drab-grey, the anal hairs white ; legs largely 
white and greyish olive, the fore tibia streak^ above with 
black. Fore wing above : basal half greyish olive limited 
by a fine black line outcurved to vein 1, then outbent 
to inner margin; subbasal and antemedial series of 
irregular black spots; outer half of wing white, with a fine 
dark lunule on discocellular and below vein 3; lunules 
followed by a few light greyish-olive irrorations; sub¬ 
terminal line fine, dark on costa, slightly excurved to 
vein 6, paler, wa^y inbent to vein 3, then darker and 
excurved; some marginal greyish-oUve irrorations ; a fine 
black mterrupted terminal line; cilia w^hite crossed by 
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some greyish-olive scaling. Hind wing silvery light-drab, 
with darker suffusions on termen. Pore wing below 
silvery greyish olive ; an oblique whitish spot at middle 
of costa ; a subterminal black streak on costa with white 
scaling on either side. Hind wing below silvery white ; 
veins 3 to 5, also termen, deep greyish olive, veins 6-8 
with short subterminal streaks. 

Expanse 29 mm. 

HcMtat. —^Province of Rio de Janeiro. 

Type. —Cat. Ho. 34507, U.S. N. M. 

Two specimens in National Museum. 

CJdoropcLSchia macaUalis^ sp. n. 

Male. —^Antenna ciliated without tuft at base. Palpi 
upturned, reaching above head, the third joint long, 
acute, light buff, some dark scales on third joint. Head, 
collar laterally, and tips of tegulse yellow-ochre ; thorax, 
collar medially, and tegulae white. Abdomen above white 
with light greyish-oHve transverse bands, the last two 
segments dorsally buckthom-borwn, subdorsally fuscous, 
the anal hairs yellow-ochre ; abdomen below buckthorn- 
brown with a white ventral line at base. Pore wing to 
outer line white suffused and iirorated with light ochraceous 
buff; some black scales on inner margin, an antemedial 
fuscous spot below cell on a faint outcurved dark line 
from base of costa, and similar diffuse spots on costa 
and inner margin before middle of wing; a medial 
black point in cell, followed by a larger black spot ; 
postmedial line remote, black, oblique from costa to 
vein 5, shortly outcurved and inbent, dentate to vein 2, 
inbent then vertical to inner margin, rather diffuse ; 
terminal space largely suffused with Prout’s brown, with 
pale shading below vein 4; a thick terminal black line 
interrupted by veins ; cilia white with some dark spots. 
Hind wing semihyaline, iridescent white ; apex narrowly 
black, below vein 4 to anal angle a narrow buckthorn- 
brown line ; cilia white, above vein 4 to apex with dark 
spots and suffusion at apex. Pore wing below white ; 
cell before middle fuscous; apex broadly hair-brown ; 
below vein 4 the termen sufhised with drab. 

Expanse 31 mm. 

Habitat. —CamjK) Bello, Province of Rio de Janeiro. 

Types. —Cat. No. 34497, U.S. N. M. 
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CMoropaschia nadena, sp. n. 

M(de. —^Palpi rufous edged Tvith fuscous below ; a white 
spot on second joint. Head, thorax, and anal tufts 
light pinkish cinnamon, the tegulac dorsally fringed with 
cinnamon hairs. Abdomen li^ht drab, the third and 
fourth segments darker ; traces of dark segmental lines. 
Fore wing largely buff edged by an oblique whitish line 
from beyond middle of costa to termen at vein 4, also 
along inner margin; some diffuse pinkish-cinnamon 
suffusions in cell, the median outwardly and base of veins 
3 and 4 cinnamon; a Mikado-brown and black streak 
along costa medially; a few dark scales in middle and 
end of cell; apex broadly mouse-grey, crossed by the 
subterminal dentate fuscous line, outwardly edged with 
smoke-grey to vein 4, below vein 4 the line is white, 
sinuous, outwardly dark-edged from vein 2 to inner margin; 
some fuscous and cionamon scaling above the white 
inner margin; a fine terminal white line; cilia pale 
pinkish buff interrupted by black spots at veins. Hind 
wing semihyaline white, the termen hair-brown, expanding 
at apex. Fore wing below bufify’ brown, suffused with 
hair-brown, the costa cinnamon-buff with some fuscous 
streaks along costal edge, the inner margin white ; a post- 
medial dentate black line from costa to vein 4 somewhat 
interrupted between veins 4 and 2; terminal dark shading 
at apex and inner angle. Hind wing below with the costa 
suffused with pinkish cinnamon ; terminal dark suffusions 
narrower than above. 

Expanse 25 mm. 

HcAitcU .—Sae Paulo de 01iven9a, Amazons. 

Type. —Cat. No. 34485, U.S. N. M. 

CJdoropaschia godrica^ sp. n. 

M<de .—^Palpi avellaneous. Collar wood-brown with 
army-brown scaling dorsally. Tegulae drab. Abdomen 
above dark mouse-grey, the posterior portion of segments 
light greyish oHve. Fore wing: base suffused with 
vinaceous-buff from within ceU to inner margin, with 
a few dark irrorations, the costa wood-brown; an ante- 
medial black point in cell and a sinuous, interrupted, 
black line from below ceU; a black line at discocellular 
closely followed by a thick lunular citrine-drab line 
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outwardly finely edged with silvery-grey scaling and then 
by a black line sinuous to vein 2, then inbent and in- 
angled below fold; space beyond broadly vinaceous-buff, 
somewhat silvery, with a few black scales on veins 2 and 3; 
subterminal line from vein 6 to below vein 4, outcurved, 
thick, and lunular dentate, then finer, sinuous, incurved 
below vein 2, outwardly edged with white, more broadly 
from below vein 2, and then by bufiy-brown; termen 
mottled with silvery grey; a terminal thick black line, 
with white points at veins; cilia white, shaded with 
wood-brown and with dark spots. Hind wing semi¬ 
hyaline smoky white, the termen suffused with hair- 
brown ; cilia white, with dark spots and similar shading 
between them. Fore wing below hair-brown, the inner 
margin narrowly white, the costa aveUaneous at base, 
then army-brown to apex ; postmedial fuscous shading 
from vein 8 to vein 4, with a fuscous erect line above 
vein 8. Hind wing below smoky white, the termen 
hair-brown, only slightly broader at apex; costa suffused 
with vinaceous-fawn. 

Expanse 28 mm. 

Habitat —^Victoria, Amazons. 

Type, —^No. 34486, U.S. N. M. 


Chloropaschia lascerianalis^ sp. n. 

Male. —Palpi with first and second joints black, the 
third tilleul-buff. Head and collar pale pinkish buff, 
the latter tipped with black. Thorax aveUaneous mottled 
with dark scales. Abdomen above light greyish olive, 
imderneath white; anal hairs cinnamon. Fore wing 
above: basal half pinkish buff, in places suffused with 
pinkish cinnamon and irrorated with black scales between 
the veins ; a black lunular subbasal line ; an antemedial 
black mark in ceU and streaks on median and submedian 
veins ; interrupted medial black markings, closely foUowed 
by a black spot on discoceUular, from which a black line 
is outbent and mtemipted to near inner margin ; post- 
medial space whitish except a large spot at apex, and 
partly irrorated with pale tawny-ohve scales; beyond 
discal mark a fine line consisting of black scales is outbent 
from costa, incurved from vein o to vein 3, again incurved, 
crossing the medial line ; apical spot tawny olive, darker 
towards aqyex, the veins terminally with thick fuscous 

Anil, d? Mag, N. Hist. Ser. 10. To/, xiv. 8 
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streaks; a tawny-olive subterminal line extends from 
vein 6 to inner margin ; a terminal black line interrupted 
from vein 5 to tornus by white ; cilia tawny olive, with 
black spots and clusters of hairs at veins. Hind wing 
semihyaline buflSsh white ; veins terminally hair-brown ; 
termen narrowly suffused with hair-brown, expanding 
slightly at apex. Fore wing below hair-brown, darker 
in ceU and on termen ; suffused with cinnamon according 
to light; costa cinnamon-buff; inner margin white. 
Hind wing below white; a small hair-brown spot on 
discocellular ; apex narrowly hair-brown ; costal margin 
light pinkish cinnamon. 

Expanse 23 mm. 

Habitat. —Sao Paulo de 01iven§a, Amazons. 

Type.—CB.t. No. 34487, U.S. N. M. 

Macalla ineldolis, sp. n. 

Male. —^Antenna pectinated with cilia to beyond middle. 
Palpi cinnamon. Head, collar, and tegulae light vinaceous- 
cinnamon, the tufts behind antenna verona-brown; 
abdomen above buffy brown with pale segmental lines ; 
anal tuft light vinaceous-cinnamon; underneath avella- 
neous. Fore wing from base of costa to a white postmedial 
line pinkish buff, expanding to within end of cell, the 
space below ceU to inner margin sayal-brown, partly 
paler shaded ; a black streak below median from base to 
middle of cell; a thick fuscous streak at middle of costa ; 
postmedial line finely edged on either side by diffuse 
orange-cinnamon scaling, also at costa preceded by some 
short fuscous streaks ; terminal space mouse-grey crossed 
by a wavy iron-grey fascia outwardly edged by a short 
white line on costa; an outcurved series of minute 
pinkish-buff streaks, preceded by short black lines on 
veins; a terminal black line, interrupted by short whitish 
streaks on veins; cilia pale smoky-grey, with fuscous 
spots at veins. Hind wing semihyaline-white, the termen 
narrowly suffused with hair-brown, expanding at apex ; 
the veins on outer half finely drab, with darker subterminal 
streaks. Fore wing below pinkish buff on basal half, 
the outer half light cinnamon-drab ; a subterminal fine 
fuscous line, outcurved at costa, outwardly pale-edged ; 
conspicuous black spots on cUia. Hind wing below w^hite ; 
costa vinaceous-fawn ; termen as above ; a small fuscous 
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spot at upper angle of discocellular. The subterminal 
dark streaks on hind wiag better defined. Female with 
all the shades slightly darker. 

Expanse, male 30 mm., female 35 mm. 

Habitat.—CB,mpo Bello, Province of Rio de Janeiro. 
Type. —^No. 34494, U.S. N. M. 


IX .—Three Hdinhithological Notes. By H. A. Baylis, 

M.A., D.Sc., Department of Zoology, British Museum 

(Natural History). 

1. The Nematode Genera Cystidicola, HETABBoyEsrAy 

AND CtSTIJOICOLOIDES, 

While studying material from the helminthological 
collection of the School of Public Health and Tropical 
Medicine, Sydney, the writer has come across some 
specimens which have been determined as MetabroneTim 
magnum (Taylor, 1925). These were obtained from the 
swim-bladder of a “ yellowhsh ” {Caranx \(hialhanodcm\ 
speciosus) at Cleveland Bay, Queensland. M, magnum 
was originally recorded, under the name of Habronema 
magna^ from Trachurus declivis and Sparus sp., also in 
Australia. 

The opportunity has been taken of comparing the 
genus MetaJbronema Yorke and Maplestone, 1926, with 
Cystidicola, to which, in the writer’s opinion, it is much 
more closely related than to Habronema. The only 
difference which seems to be of possible generic value lies 
in the arrangement of the caudal papillse of the male *. 
In Cystidicola the preanal papillse are arranged in two 
double series, while in Metabrone’tna there are two series 
of four simple papillse each. The same character has been 
used by Skinker (1931) to differentiate the genus Cystidico- 
loides from Cystidicola. Cystidicoloides fischeri (Travassos, 
Artigas, and Pereira, 1928) and C. harwoodi (Chandler, 
1931) are the two species attributed by Skinker to this 
genus. On comparing the descriptions of these forms 

* Taylor describes and figures a gubemaeulum in ilf. magnum^ but 
the writer has not been able to confirm the presence of this structure. 

8 * 
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with Metahrmema magnum, almost the only morpho¬ 
logical difference appears to be in the position of the 
VTffva, which is said to be behind the middle of the body 
in Cystidicoloides, while in Metabronema it is at about the 
anterior third. The two species of Cystidicoloides are 
said to inhabit the stomach and not the swim-bladder 
of their hosts. These differences seem scarcely sufficient 
to warrant the separation of the genera, and accordingly 
the writer regards Cystidicoloides as a synonym of Meta¬ 
bronema. This necessitates changmg the names of the 
two species of the former to Metabronema fischeri and 
Metabronema harwoodi. 

A question which has troubled the writer for some time 
is whether the trout {Salmo truUa), more especially in 
Great Britain, actually harbours two species of Gystidicola 
or only a single species. According to v. Linstow (1909) 
** Ancyracanthus cystidicola (now called Gystidicola 
farionis Fischer, 1798) and “ Ancyracanthus ’’ impar both 
occur in the swim-bladder of “ Trutta fario.^^ The 
principal differences between these two species mentioned 
by V. Linstow may be tabulated as follows :— 


Length, ^ . 

? . 

Number of pairs of double pre- 

anal papiUse of ^ . 

Number of pairs of postanal 

papillae of o. 

Len^h of longer spicule. 

Position of vulva... 


cystidicola. 

19-22 mm. 
30-33 nun. 

10 

4 

0*52 mm. 
In middle of 
body. 


impar. 

12-1 mm 
23 mm. 

7 

5 

0-76 mm. 
At anterior 
third of body. 


Now Schneider (1866), who was the original describer 
of A. impar, records it only from the smelt {Osmerus 
eperlanus), and not from the trout, and at the same 
time gives a description of A. cystidicola from Satmofario. 
He gives the length of A. impar as 15 mm. in the male 
and 31 mm. in the female, and that of A. cystidicola as 
10 m m . in the male and 11-34 mm. in the female. Leiper 
(1908), in describing Cystidicola farionis from trout in 
Great Britain, gives the length of the male as about 
14 mm.” and that of the female as 22—26 mm. Dujardin 
(1845) gives, for Dispharagus cystidicola^^ from Salmo 
fario, male 10*5-21-5 mm., female 18-20 mm. It is 
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fairly clear, therefore, that if the species are distinct both 
must be very variable in size, and their dimensions are 
valueless as a specific character. 

As regards the postanal papillae of the male, v. Linstow 
appears to have taken his data from Schneider, but the 
latter says, concerning A. impar, that he found on one 
side 16 preanal papillae, arranged in pairs, and on the 
other not more than 12 or 13 papillae, also in pairs. He adds, 
moreover, that although he has compared a large number 
of specimens he is still not entirely certain of the arrange¬ 
ment of the papillae. Leiper states that in Cystidicola 
farionis there are nine pairs of preanal papillae and five 
single postanal papillae on each side. These are also the 
numbers figured by Yorke and Maplestone (1926) for 
C. faricmis. 

As regards the length of the longer (left) spicule, 
V. Lmstow’s measurement (0-52 mm.) for A. cystidicola ’’ 
seems to have been taken from Dujardin. Leiper gives 
0-7o mm. for C. farionis, which is precisely the measure¬ 
ment given by v. Linstow for A. impar. As to the 
position of the vulva, v. Linstow was probably again 
quoting Schneider. The latter states that in A. cystidicola 
the vulva is ''shortly behind the middle,” while in 
A. impar it is at 11 mm. from the anterior end {sc. in a 
specimen 31 mm. long). Dujardin says that in Dis- 
pharagus cystidicola the vulva is a little in front of the 
middle. 

The writer has frequently had occasion to determine 
specimens of Cystidicola from trout in Great Britain, 
and formerly thought it possible to recognize two species. 
On re-examination, however, it appears that even those 
which were previously determined as C. farionis conform 
rather to v. Linstow’s conception of G. impar, except as 
regards the position of the vulva, which is approximately 
in the middle of the body. No male specimens have been 
seen with less than five pairs of postanal papillae. The 
preanal papiUae seem to vary between six and ten pairs 
on either side, while the left spicule, in mature specimens, 
is always over 0-7 mm. long. From Leiper’s description 
it is evident that he was dealing with similar specimens. 
There seem, in fact, to be strong grounds for suspecting 
that C. impar (Schneider) is merely a synonym of 
€. farionis, and that only a single, variable species occurs 
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in the trout in this country. This, on the ground of 
priority, should be called C. farionis, although the original 
description by Fischer does not enable his species to be 
recognized. Material from Osmerus is not available for 
comparison, and it is, of course, possible that specimens 
found in that host may prove to be distinct from those 
in the trout. 
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2. OxTSPmujsu pjj&roruM Sweet, 1910, a Synonym 
OF OxFSPJJZrFA 1L1Y50NJ (COBBOLD, 1879). 

The Australian collection already mentioned includes 
a number of specimens from the eyes of a Muscovy duck 
{Cairiria moschata), collected at Townsville by Mr. J. W. 
Fielding, which are referred to 0. mam^oni. Fielding 
(1926) has recorded the occurrence of “ eye-worms ” in 
the Muscovy duck as well as in fowls in North Queensland, 
and, in the course of his researches on the life-history 
of the worm, used the Muscovy duck with success as 
a subject for experimental infection. 

There has been considerable doubt as to whether the 
Australian form originally described by Sweet (1910) 
imder the name of parvomm is specifically 

distinct from 0. mansoni, the classical description of 
which was given by Ransom (1904). Fielding appears 
at first (1926) to have been inclined to assign his specimens 
to 0. j[}an'ovum, since he remarks that until a comparison 
of a long series of this species and Cobbold’s Oxyspirura 
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mansoni has been made it is advisable to allow the 
Australian species to stand as at present. Later, however 
(1928), he examined “ a great amount of material, both 
American and Australian,” and, although he does not 
make any definite statement as to the synonymy, it 
seems clear that he found no morphological differences 
important enough to suggest that he was dealing with 
two distinct species. 

The criterion chiefly relied upon by Sweet in dis¬ 
tinguishing the Australian species seems to have been 
the size of the eggs, which she found to be 0-033-0-045X 
0-025-0*03 mm., as against the much larger size (0-05- 
0-065 X0-04r-0-045 mm.) given by Eansom. Fielding, 
however, found that the average size of the eggs in American 
material was 0-043x0-031 mm., which was only very 
slightly larger than the average in Australian material 
(0-041X 0-03 mm.). Smit (quoted by Cram, 1927) ^ves 
0-04 X 0-02 mm. for 0. ma^isoni. The writer has obtained 
the following measurements for mature eggs in the 
material from CairiTia: —0*042-0-048 X 0-028-0-032 mm. 
In material from a fowl, collected in the Federated Malay 
States, the mature eggs were found to measure 0-04r- 
0*048 X 0-026-0*028 mm. No. other observer seems to 
have obtained measurements as large as those of Ransom. 

Another difference between Sweet’s description and 
that of Ransom is in the number of caudal papillae in the 
male. Ransom figures four pairs of preanal and three 
pairs of postanal papillae, while Sweet found only three 
pairs of preanal and two pairs of postanal. In the 
Australian and Malayan specimens examined by the 
writer the papillae were found to be as figured by Ransom. 
The most posterior pair of preanal ” papillse is laterally 
situated and adanal in position, while the third postanal 
pair consists of very small papillae near the tip of the tail. 
Sweet seems to have been imable to detect the adanal 
pair, and Fielding (who figures it) saw it only in two or 
three out of a large number of specimens. Both these 
authors figure only lateral views, and these papillae are 
not easy to see except in a ventral view, when they become 
quite conspicuous. 

As regards the structure of the head, Sweet states that 
in her material the six-lobed chitinous ring surrounding 
the mouth, described by Ransom, was absent. The 



120 Three Helminthological Notes, 

writer finds that a six-lobed rosette-like structure is 
present in an apical view of the head in an Australian 
specimen, having exactly the appearance figured by 
Ransom. This structure, however, lies below the cuticle, 
and does not appear to be composed of euticular or 
chitinoid material. The euticular “ wings ” at the sides 
of the head, stated by Sweet to be “ somethnes ” present 
in the male, were not seen in the writer’s specimens, and, 
indeed, from Sweet’s description, it appears probable 
that these were artifacts, due to the separation of the 
cuticle from the subcuticular tissues. 

In view of the points considered above, the writer feels 
justified in concluding that the evidence for the existence 
of a distinct Australian “ eye-worm ” of poultry is un¬ 
satisfactory, and regards 0. parvomm Sweet as a synon 3 Tn 
of 0. mansoni. 
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3. The Host op HsTJEsoEcms cbumbnifer 
Bayus, 1915. 

This curious Trematode was originally recorded * as 
a parasite of Protoptern^ cethicpicus, the animal usually 
known as the African mudfish or lungfish. Prof. G. D. 
Hale Carpenter, who collected the material, now informs 
me that the determination of the host was erroneous, 
and was due to a confusion between two Luganda native 
names, ‘‘ Mai6 ” and “ Mamba.’’ The latter name, 
though also used by Swahili-speaking natives in Uganda 
for crocodile, is applied to Protopterus, but the 

* Ann. & Mag. Nat. Hist. (8) x\i. p. 85. 
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from which Heterorchis was obtained, is a Silnrid fish. 
Mr. J. R. Norman has kindly drawn my attention to a 
report by Mr. Michael Graham * in which “ Male ” is 
given as one of the Luganda names of Clarias mossarnbious, 
and the English name of the same species is given as 
Mud-fish ’’ or “ Cat-fish.” It seems, therefore, that the 
real host of Heterorchis is probably Clarias mossamhicus 
or a closely-related fish. 


X.— The African Species of Cylindromyia Meigen 
{Diptera, Tachinidse). By C. H. Ctjbjeian, American 
Museum of Natural History, New York. 

[Plates I. & n.] 

Up to the present time a dozen African species of Cylin¬ 
dromyia have been described, but no comprehensive 
review has been published. The material before me 
contains seven undescribed species, and further collecting 
will undoubtedly result in the discovery of additional 
forms. While most of the species may be easily recognized, 
a few are very similar and can only be ^stinguished 
vith any degree of certainty by the examination of the 
genitalia. There is some variation in the colour of the 
abdomen, and as a result some confusion may result 
from any attempt to identify the species by means 
of the key. 

Cylindrcmyia was established by Meigen in 1802t, 
with 3Iusca brassicaria Eabricius as the sole species. 
In 1805 LatreilieJ proposed the genus Ocyptera, and 
Jf. brassicaria was named as the type by Curtis in 1837. 
Ocypterula Rondani differs from Cylindromyia in having 
only a single sternopleural bristle, but I do not think 
the character is of importance, and it seems best to 
consider the name a synonym despite certain differences 
in structure and chsetotaxy. As a general rule, there 
is an appendage at the bend of the fourth vein, but this 
may be absent and the bend rounded (see atypica and 
ugandana) or absent with the bend angular. The antennae 

♦ ‘ The Victoria Nyanza and its Fisheries ’: published by the Crown 
Agents for the Colonies, 1929. 
t Illiger’s Mag. ii. p. 279. 
i Hist. Nat. Crust., et Ins. siv. p. 378. 
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may be quite long or rather short, and the propleura 
may be haired or bare in the middle. Aldrich * has 
reviewed the Nearctic species, and includes an excellent 
history of the genus. 

While I have illustrated aU the species available, 
it must be remembered that only one sex is known of 
a number of the species, and it may be found that the 
females of some of the forms are so similar that they 
will be separated with great difficulty. Some of the 
described species remain unidentified, and it may be 
that they are the same as some of the species included 
in this contribution, although the descriptions would 
indicate otherwise. 

The species of Cylindromyia are parasitic on bugs 
of the family Pentatomidse, and there is some evidence 
that they also attack representatives of the family 
Aorididae. 

Table of Species. 


1. A single stemopleural bristle; apical cell 

rounded bebmd. 22. 

Two stemopleural bristles; bend of 
fourth vein rounded or angulate. 2. 

2. Bend of fourth vein at almost a right angle 

and usually with an appendage . 6. 

Bend of fourth vein broadly rounded and 
never with appendage. 3. 

3. First abdominal segment strongly con¬ 

stricted in the middle; brownish 

species. pedunculata Curran. 


First abdominal segment not constricted . 4. 

4, Three postsutural dorsocentral bristles; 

margmals on first abdominal segment.. 5. 

Two postsutural dorsocentrals; a pair 
of discals near the middle of the first 


abdominal segment and no margmals.. flavihasis YlUeneuve. 

5. Fourth abdominal segment black; geni¬ 

talia as in fig. 2 (Pi. I.). etlidia, sp. n. 

Fourth abdommal segment reddish; geni¬ 
talia as in fi[g. 3 (PL I.). compUia Curran. 

6. Propleura bare on median portion . 7. 

Median portion of propleura with at least 

one or two setae . 19. 

7. Legs wholly black, the femora rarely 

reddish below. 16. 

At least the anterior four femora reddish. 8. 

8. Almost the anterior half of the wing brown, 

or the first abdominal segment without 
marginals . 9. 


Proc. TJ.S. N. M. Ixviii. Art- 23 (1926). 
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Wings yellowish or luteons on the basal 
half in front, with brown preapical 
cloud; first abdominal segment with 

marginals. (Congo.). eroww Curran. 

9. Abdomen wholly black or the scuteUmn 

with two or three pairs of marginals... 10. 

Each segment mostly reddish on the sides 
and venter; only a single pair of strong 
scutellars. lavinia^ n. 

10. Abdomen practically all black, the in¬ 

cisures more or less reddish laterally... 11. 

Abdomen with very evident reddish 
markings dorsally... 13. 

11. Mesonotum, from posterior view, with an 

incomplete bUick fascia immediately 

behind the suture . 12. 

Mesonotum without such fascia, almost 
unicolorous, the vittse fairly distinct. 

(Uganda.). Villeneuve. 

12. Femcde genitalia without an excision 

preceding the hooks; ^ unknown. 

(Similar to soror Wied., PI. II. fig. 17.). snelli, sp. n. 

Female genitalia with deep excision pre¬ 
ceding the hooks (PI. II. fig. 16) . nigra Villeneuve. 

13. Fust abdominal segment without mar¬ 

ginals; wings more or less luteous 
in front, the costal cell brown basally; 

scutellum reddish . incerfa, sp. n. 

First abdominal segment with strong 
marginals . 14. 

14. Abdomen black or with a median black 

vitta. 16. 

Apical half of the first emd whole of second 

abdominal segment reddish . sensua, sp. n. 

16. Scutellum and sides of the mesonotum 

reddish; pleura black . marginalisWiedexD&niu 

Scutellum black; humeri usually partly 

reddish . fioror Wiedemann. 

16. Abdomen largely reddish yellow. 17. 

Abdomen wholly blackish or nearly so ... 18. 

17. Mesonotum very densely white polhnose, 

with two very broad black vitta; 
antennae mostly pale reddish yellow, 
short; wings not yellow on basal third 

in front; oral vibrissae long and strong, oxyphora Villeneuve. 
Thorax rather evenly thinly pollinose, 
the dark vittse rather obscure ; antennae 
blackish; wings broadly yellow basally. osipkias Bezzi. 

15. Two pairs of scutellars, the basal pair 

extremely weak or absent. soror Wiedemann. 

Three pairs of scutellars. atraia Fabricius. 

19. Abdomen of normal shape; parafacials 
wholly pollmose; wings broadly 
yellowish on basal half in front, with 

a brown preapical cloud. 20. 

Abdomen constricted on the first segment; 
parafacials bare on the inner upper 
half; anterior half of wings brownish.. insolitum C\xer&n, 
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20. Abdomen reddish doraally except the base 


and sides. 21. 

Abdomen with dorsal black vitta or largely 

black above . *euprepia Speiser. 

21. Sides and median poUinose stripe on thorax 

golden. *picta Walker. 

Sides and median poUinose stripes on 

thorax white. *pictipennis Maoquart. 

22. Abdomen whoUy black . ugandana, sp. n. 

Abdomen reddish on subbasal half. chtypica, sp, n. 


Cylindromyia pedunculata Curran. 

Curran, 1927, Amer. Mus. Novit. no. 248, p. 3. 

Legs reddish, brown or reddish ferruginous, thinly 
greyish poUinose ; apices of femora and the trochanters 
reddish; wings brown, hyaline behind the fifth vein 
and along the posterior margin beyond the apical and 
discal cells, the discal cell with a yeUowish hyaline 
longitudinal stripe. 

Length 12 mm. 

Female .—^Head blackish; an inner stripe on the 
parafacials, the oral cavity, and the antennse, duU wine- 
reddish, tinged with brown. Head yeUowish-grey poUi¬ 
nose, except the broad brownish frontal vitta and 
an opaque brown spot outside the vibrissal angles; 
facial Carina prominent, obsolete on the lowest fourth. 
Frontal vitta four or five times as wide as either para- 
frontal, narrowed above; four or five pairs of weak 
cruciate frontals; two weak orbitals (oceUars and 
verticals broken off). Occiput pale-haired, below the 
neck, elsewhere with short bristly hairs, the cheeks 
with similar but slightly longer hair. Third antennal 
segment hardly twice as long as the second, the antennae 
reaching practicaUy to the oral margin; arista brown, 
the basal fourth luteous. 

Thorax brownish black, the humeri and scuteUum 
reddish brown, the mesonotum with a pair of narrow, 
broadly separated, obscure darker vittae in front of the 
suture. No acrostichal bristles ; dorsocentrals 1—3, two 
of the latter weak ; three pairs of marginal scuteUars, the 

♦ These may aU be forms of the same species. I have no specimens 
agreeing with the last two, so foUow the descriptions. There may 
be genitalic differences—^the two sexes are rather differently coloured 
in what I take to be euprepia Speiser. 
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apical pair cruciate; stemopleurals 1—1. Median portion 
of propleura bare. 

Squamse rather small, cinereous, with brown border, 
Halteres luteous, with brown knob. 

Abdomen brownish black, with obscure reddish tinge in 
places, the apex of the first segment greyish poUinose, the 
segment elsewhere thinly so, strongly constricted behind 
the middle. lirst to third segments each with a pair of 
strong marginals, the basal portion of the first (actually 
the f^t segment) with three or four moderately strong 
laterals, beyond which there is a strong lateral and also 
a strong marginal lateral. Apex of the genitalia reddish, 
the apical portion with a long, finger-like, basal process 
directed toward the abdomen. 

[Female, Stanleyrille, March 1915. Type in the 
American Museum of Natural BDistory. 

Cylindromyia fiavibasis VilleneuTe. 

(PL L fig. 1.) 

Ocyptera fiavibasis Villeneuve, Ann. S. Afr. Mns. xv. p. 506 (1916). 

Wing brownish, with paler posterior border and broadly 
yellowish base. 

Length 11 mm. 

Male ,—^Head silvery-white pollinose except the upper 
part of the occiput and the brownish-black frontal vitta. 
Occiput and posterior half of the cheeks with yellowish- 
white hair, the cheeks with black hair in front. Antennae 
short, dull black, the basal third of the arista brownish red. 

Thorax black, the pleura thickly shining white pollinose, 
the mesonotum with thin whitish pollen, the vittae 
moderately distinct in front of the suture. Dorso- 
centrals strong, 3—2; scutellum with one pair of strong 
and two pairs of weak marginals ; propleura bare. 

Legs black, the coxae white pollinose ; pulvilli elongate, 
brown. 

Wings brown, somewhat paler posteriorly, the base 
very broadly yellowish. Squamae white, with yellow 
rim. Halteres yellow. 

Abdomen pale orange and black. Base of the abdomen 
rather narrowly brown; second segment wholly orange, 
with the broad apex brown on the dorsum, the thhd 
with about the apical fourth black, the fifth segment 
and genitalia black. Bases of the second and third 
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segments narrowly white pollinose except laterally, 
the fourtihi white pollinose on the basal two-thirds except 
for a TTift riiaii Titta. Genital forceps rather reddi^, 
lateral view as in fig. 1 (PI. I.). 

Two males, Pretoria, S. Africa, 18. xii. 1915 and 
29. i. 1916 (if. K. Mumo). 

The presence of only two postsutural dorsocentrals 
-will diatingin'ah this Species from its allies. 

CylinAromyia ethdia, sp. n. 

(PI. I. fig. 2.) 

Mesonotum white pollinose, with two broad black 
vitt® ; wings yellow basally; abdomen mostly reddish. 

Length 8 mm. 

MaU .—Head silvery-white pollinose, the parafrontals 
rather golden-yellow but becoming dark greyish above. 
Prontal vitta black, with a subshining brown V extending 
forward from the ocellar triangle. Occiput with white 
hair, the upper third with coarse, black, bristly hair. 
Hair of the cheeks mostly white, a single row of black 
or brown bristles anteriorly. Vibriss® long and strong. 
Antenn® black, the third segment moderately short and 
broad; arista reddish on the basal haU. 

Thorax with white pollen, the mesonotum with a pair 
of broad incomplete black vitt®. Dorsocentrals 3—3 ; 
scutellum very thinly white pollinose, with two pairs 
of marginals, the apical pair cruciate. 

Legs black, the cox® white pollinose ; middle femora 
with two anterior bristles near the middle. 

Wings brown, becoming grey behind, the basal fourth 
yellowish; bend of fourth vein rounded, without trace 
of appendage, the apical cell very short, petiolate. 

Abdomen reddish, the broad base and an incomplete 
median vitta on the first segment and the fourth segment 
and genitalia, black; thhrd segment with the apex 
broafiy tilled with brownish. F^t and second segments 
each with a pair of marginals, the third and fourth each 
with a row. Narrow bases of the second and third 
s^ments and most of the fourth white pollinose. 
Mg. 2 (PI. I.) shows lateral view of the male genitaJia. 

Hclotype, male, Hampala, Uganda, 20. iii. 1918 {C. C. 
Gowdey), in British Museum (Natural History). 
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This species is apparently very similar to oxyphora 
Villeneuve, but is distinguished by having the bases 
of the wings broadly yellowish. 

Cylindroinyia conipleta Curran. 

(PL I. fig. 3.) 

Curran, 1927, Amer. Mus. Novit. no. 248, p. 3. 

Coloured almost as in G, jkmbasis Villeneuve, from 
which it is at once distinguished by the presence of three 
instead of two posterior dorsocentral bristles and four 
anterior dorsocentrals. The i>air of marginal bristles 
are much closer to the apex of the second abdominal 
segment than in flavibasis. 

Length 10 mm. 

Male ,—^Head black, silvery-white poUinose, the occiput 
more greyish ; hair white, fine, the black occipital bristles 
descending to the middle of the eyes; oral margin in 
front with black bristles, the oral vibrissse long, fairly 
robust, cruciate; frontal bristles long, fine ; ocellars 
long and slender; the strong verticals are reclinate. 
Prontal vitta opaque brown except for a shining black 
triangle in front of the ocelli, three times as wide as either 
parafirontal. Antennae brown, three-fifths as long as 
the face, the arista reddish on the swollen basal fourth. 

Thorax black, greyish-white poUinose, the mesonotum 
with brownish ting^ poUen except laterally. Stemo- 
pleurals 1—1; 2 pairs of marginal scuteUars, the apical 
pair weak and cruciate, the usual basal pair represented 
by one or two bristly hairs. The thorax is more bristly 
and more hairy than usual. 

Legs black, thinly brownish-grey poUinose; pulvilli 
fuscous. 

Wings whoUy fuscous except the yeUowish base; 
petiole of the apical ceU very short*. Squamae whitish, 
with yellow border. Halteres yeUow. 

Abdomen rusty yeUowish red, the base black ; fourth 
segment darkened apically. The second and foUowing 
segments each with the moderately broad base sUvery- 
white poUinose. First and second segments each with 
strong marginals, the former with a row of three laterals, 
belovr the anterior of which are two or three finer ones, 
the second segment with a single apical lateral; third 
segment with a row of marginals, the fourth with a row 
of six. Lateral vievr of male genitalia, fig. 3 (PI. I.). 
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Male, Faradje, Congo, xi. 1912. Type in the American 
Museum of Natural History. 

Dr. Villeneure labelled this as a variety of flavibasis 
Villeneuve, but on aocoimt of the unusually well-developed 
thoracic bristles, diff erent genitalia, etc. it is quite 
evidently a distinct species. In fiavibaais the marginals 
on the second segment are situated practically at the 
middle of the segment, while in counpleta they are near 
the apical fourth. 

CyliTidroinyia eronis Curran. 

(PL I. fig. 10; PL n. fig. 20.) 

Curran, 1927, Amer. Mus. Novit. no. 248, p. 3. 

Legs wine-reddish; wings luteous, with the broad 
posterior border hyaline and a large apical brown cloud. 

Length 14 mm. 

Female .—Head reddish yellow, shining ; narrow frontal 
orbits, lateral half of parafacials, and the broad posterior 
orbits on the lower half silvery white ; cheeks on upper 
half extending to the vibrissal angles and the occiput 
except below covered with obscure yellowish poUen. 
Facial carina obsolete on lowest third ; about eight pairs 
of fine converging frontals ; ocellars moderately strong ; 
verticals strong,reolinate; occipital bristles sparse, reaching 
to about the middle of the eyes. The fine hair of the head 
is whitish ; cheeks with black bristly hair on the anterior 
half. Oral vibrissas absent, the bristles below the vibrissal 
angles quite weak. Antennae rusty reddish, reaching 
to the oral angle, the third segment slightly over twice 
as long as the second; arista ferruginous, the basal 
fifth radish yellow. 

Thorax wine-red, the mesonotum except the broad 
lateral margins blackish; stemopleura and mesopleura 
with large blackish spot; the whole thorax thinly grey 
pollinose. Dorsocentrals 3—3; inner posthumeral 
present; three pairs of marginal scutellars, the apical pair 
cruciate; stemopleurals 1—1, 

Legs wine-red, the tarsi black. 

Petiole of the apical cell moderately long. Squamse 
large, whitish, with pale yellow border. Halteres rusty 
reddish, with brown knob. 

Abdomen blackish, with the bases of the segments, 
a very broad lateral stripe (the first segment on the sides 
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except basally), and the fourth segment and genitalia 
•vrine-reddish, the bases of the second and third segments 
rather narrowly whitish pollinose. Krst segment without 
marginals, the second with a rather weak pair, the third 
with row of eight and three on the ventral comers, the 
fourth segment with marginals except dorsally. First 
segment with two subbasal laterals and an apical one, 
the second segment with only the apicals. Genital 
hooks strong, long, curved, shining black, fig. 20 (PL II.). 

The male agrees except sexually. 

Female, Stanleyville, Congo, in. 1915 ; male and female, 
Mt, Mlanje, Nyasaland, 1. xii. 1913 (S. A. Neave). The 
type is in the American Museum of Natural History. 

Cylindroniyia lapinia^ sp. n. 

(PL n. fig. 21.) 

Sides of abdomen reddish ; wing veins broadly clouded 
with brown. 

Length 8-5 mm. 

Female, —^Head silvery-white pollinose; frontal vitta 
brown. Antennae reddish, the third segment brown 
above and apioally, one-third longer than the second; 
arista reddish. 

Thorax moderately cinereous pollinose, the median 
dark vittse distinct. No acrostichals; dorsocentrals 
3—3; stemopleurals 1—1; one pair of marginal 
scutellars. 

Legs reddish, anterior tibiae brown ; tarsi black. 

Wings cinereous hyaline, the veins on the anterior 
]^lf broadly clouded with brown. Squamae white, 
j&aJteres reddish, with brown knob. 

Abdomen black, each segment with a very large reddish 
spot on the side, those on the apical segments occupying 
most of the segment. Lateral view of 2 genitalia, 
fig. 21 (PL n.). First abdominal segment without 
marginal. 

Type, female, Woodbush, S. Africa, 14. iv. 1924 (J. C. 
Faure), in Munro Collection. 

Cylindromyia snelli, sp. n. 

Black, the antennse and legs reddish ; tarsi black. 

Length 8 mm. 

Female. —^Head silvery-white pollinose; frontal vitta 
Anyi. S Mag. N. Hist. &r. 10. Vdl. xiv. 9 
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brown; antennse reddish, the third segment brown 
above and apically; arista black on apical half. Oral 
vibrissse weak. 

Thorax thinly greyish poUinose, from posterior view 
with four vittse in front and a broad incomplete black 
fascia immediately behind the suture. No acrostichals ; 
dorsocentrals 3—3 ; stemopleurals 1—1; three pairs of 
marginal scutellars. 

Wings brown on anterior half, cinereous hyaline, and 
with yellow veins behind. Squamae white. Halteres 
reddish, with brown knob. 

About the basal half of second and third abdominal 
segments whitish poUinose. First segment with pair 
of submarginals. (The female genitalia are almost 
the same as in sotot Wiedemann, PL II. iBig. 17.) 

Type, female, near Mazi Moja, Zanzibar, 20. viii.- 
11. ix. 1923 (H. J. SneU), in British Museum of Natural 
History. 

This species may prove to be the same as aaror, despite 
the more curved genital hooks in the female. However, 
it should be considered distinct until males from Zanribar 
are examined. 

Cylindromyia nigra Villeneuve. 

(PI. I. fig. 9; PI. II. fig. 16.) 

Villeneuve, 1918, Ann. Soc. Ent. France, p. 504 (1917). 

A male of this species from Malela, Congo, 1. vii. 1915, 
has been determined by Dr. ViUeneuve as “ Ocyptera 
nigra B. B. Sec type.” I can find no description of this 
species by Brauer and Bergenstamm, although it is 
listed on page 408 of their work on the Muscoidea, 
credited to “ Wd. Utt.” ViUeneuve’s remarks con¬ 
stitute the only description, and he says that it appears 
to be the same as rufipes Meigen. As determined by 
Villeneuve this species is most closely related to airata 
Fabricius, but has the femora and tibiae reddish, although 
the tibiae are darker. 

Length 7-9*5 mm. 

Male .—^Head silvery-white poUinose; frontal vitta 
dull reddish, the parafrontals very narrow above. Occiput 
with white hair. Cheeks with black hair in front. 
Apical section of the proboscis about as long as the face. 
Antenna reddish, the third segment more or less brown 
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on the apical half; arista bromi, with about the basal 
third reddish. 

Thorax wholly black, the mesonotum rather thinly 
whitish pollinose, the rittsQ distinct in some views and 
appearing to form an incomplete dark band immediately 
behind the suture; pleura ^very-white pollinose in the 
middle. Dorsocentr^ 2—3 or 3—3; scutellum with 
three pairs of marginals ; propleura bare. 

Legs reddish, the coxse and tarsi black, the coxse with 
whitish pollen. 

Wings broadly brownish along the veins and wholly 
brown in front. Squamse white, with yellow border. 
Knob of halteres brown. 

Abdomen black, the sides of the intermediate segments 
rarely castaneous, the broad bases of the second and 
third segments white pollinose, the fourth rather thinly 
white pollinose on more than the basal half, the pollen 
on the third segment usually expanded dorsaily to beyond 
the middle of the segment. Mrst and second segments 
each with a pair of marginals, the third and f our^ each 
with a row; first segment with a pair of lateral discals 
and marginals. Lateral view of genitalia as in fig. 9 

(PI. I.). 

Female.—^The genital hooks are large and there is a 
slight excision behind their base; first genital segment 
with a group of short bristles at lateral apex (PL II. 
fig, 16). 

In addition to the specimen from the Belgian CJongo 
I have examined the following:—male, Hope Fountain, 
S. Rhodesia, 10. i. 1922 (A\ Jones) ; male, Weenen, 
Natal, X. 1924 {H. P. Thomasset) ; male and female, 
Durban, Natal, 14. v. 1919, 16. iv. 1921 {C. N. Barker) ; 
female, TJmbilo, Durban, Natal, 29. ii. 1920 (A, L. Bevis) ; 
three males and female. East London, Cape, 19. xi. 1921, 
29. X. 1922, 2. ii. 1923, 28. iv. 1923 {H. K. Munro) ; 
five males, six females, Pretoria, 4, 7, 9, 15. xii. 1915, 
1. i. 1915, xi. 1915, 21. iii. 1917, 16. iii. 1918, 1. i. 1920, 
7. iii. 1920 (H. K. Munro) ; male, Barberton, 18. iv. 1920, 
female, Irene, 13. iv. 1914 K. Munro ); New Hanover, 
Natal, 16. xii. 1913 {G. B, Hardenberg). 

Prom ventral view the genital hooks of the female 
are about three times as wide as from lateral view, 
a character which separates it from species which resemble 

9* 
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it in colour. The type is in the Vienna Museum of Natural 
History. 

Cylindromyia incerta, sp. n. 

(PL II. fig. 12.) 

Readily distinguished by its large size and absence 
of marginals on first abdominal segment; Scutellum 
reddish. 

Length 12-15 mm. 

Female .—^Head rusty reddish, shining, the facial orbits 
silvery-white poUinose, facial depression whitish poUi- 
nose; frontal vitta opaque; about eight pairs of fine 
frontals and two weak orbitals; ocellars rather weak, 
a delicate short pair between the posterior ocelli, and 
similar postocellars ; outer verticals absent, a very weak 
pair of postverticals; ocellar triangle surrounded by 
a shining depression, occipital pile short, whitish; 
cheeks similarly clothed, the anterior half of the lower 
margin with very short fine bristles, the oral vibrissse 
scarcely stronger, the facial ridges with inconspicuous 
bristles on lower one-third; facial carina well marked 
above; oral margin a little prominent; palpi absent. 
Antennae rusty reddish, very long, reaching the oral 
margin, third segment slightly over twice as long as 
second, the sides subparallel, the apex rounded. Arista 
slender, thickened on basal one-sixth or less, the pen¬ 
ultimate segment scarcely longer than wide. 

Thorax variable; usually ferruginous reddish, the 
propleura and a median fascia white poUinose, the 
thorax elsewhere with thin whitish poUen; at other 
times the disc mostly black, the poUen more yeUowish 
but white on the blackish vittae, the pectus also blackish. 
Dorsocentrals 4—3 or 3—3; stemopleurals 2, scuteUars 
3, the apical cruciate pair almost as strong as tiie basals. 

Legs reddish, coxa silvery poUinose; tarsi black, 
the front ones not broadened. ^ 

Wings brown in front of the fourth vein, but on the 
basal two-thirds except in the costal ceU the colour is 
more luteous. Squama whitish, halteres yeUow with 
brownish knob. 

Abdomen variable; t}i)icaUy ferruginous, with black 
base and narrovr median vitta on first two segments * 
at other times almost aU blackish, with the fourth segment 
reddish, the sides of the others more or less so; second 
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segment with a narrow grey poUinose fascia, the third 
almost all greyish poUinose, with a more intense basal 
fascia. First segment without marginals; second and 
third with very weak pair, fourth with row of short ones ; 
first to third segments with lateral marginal, the first 
also with a subbasal; apices of first and second segments 
with two or four long bristles at ventral comers. 

Type^ female, Durban, Natal, 16. v. 1915; paratypes, 
female, Umbilo, Durban, Natal, 7. x. 1919 {A. L. Bevis ); 
female, Entebbe, Uganda, 1-11. ix. 1911 (iS. A. Neave). 

It is not impossible that this wiU prove to be the female 
of marginalia Wiedemann, but it does not agree sufficiently 
well with the description to allow of its being placed there. 
Its characters are very distinctive notwithstanding its 
variable colour. The type is in the British Museum of 
Natural History, a paratjrpe in the American Museum 
of Natural History. 

Cylindromyia s&nsna, sp. n. 

(PI. n. fig. 13.) 

Abdomen red, the base and apex black; legs red, 
tarsi black; wings blackish in front; three strong 
scutellars. 

Length 9 mm. 

Femdle, —^Head silvery-white poUinose, the frontal 
vitta rusty brownish red, slightly wider anteriorly; 
eight to ten pairs of frontals and two pairs of orbitals; 
oceUars and postoceUars fairly strong, the secondary 
oceUars quite weak; outer verticals absent, a weak 
pair of postverticals; pile of occiput and cheeks rather 
sparse, white, the cheeks with some black hairs in front; 
vibrissaB weak but stronger than the bristles along the 
oral opening; several very short recUnate hair-like 
bristles on lower fifth of facial ridges ; oral margin slightly 
produced, the carina rather sharp above; palpi repre¬ 
sented by a very short bristle, antennae red, the third 
segment black on apical third, over twice as long as second 
segment, with almost paraUel sides and subrectangular 
apex ; arista reddish with black apex, sharply tapering 
from the base, the penultimate segment shorter than wide. 

Thorax whoUy black; mesonotum moderately grey 
poUinose, with four dark vittse in front, the median 
ones slender, the outer broad, and a broad incomplete 
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dark fascia immediately behind the suture; pleura 
less thickly pollinose, the propleura and median fascia 
whitish. Dorsocentr^ 3—3 or 2—3 ; stemopleurals 2 ; 
marginal scutellars three pairs, the apical cruciate pair 
weaker than the basal ones. 

Coxae and femora reddish, the posterior four coxae 
blackish on the outer surface, silvery pollinose; tibiae 
darker than femora, becoming blackish apicaJly, the tarsi 
black; front tarsi scarcely widened. 

Wings brown in front, paler and with luteous tinge 
on basal haK, the veins clouded, apex greyish, base 
hyaline behind; posterior cross-vein almost straight, 
oblique. Squamae white, halteres rusty reddish. 

Abdomen rusty reddish, the broad base, apical three- 
fourths of third and whole of ultimate s^ments blatck; 
genitalia bhwk basally. First and second segments each 
with a pair of dorsal and one lateral marginal near apex 
of s^ment, the first with two subbasal laterals (1—1). 
Third and fourth segments with rows of marginals. 
No discals. Broad base of second and about the basal 
half of third and fourth segments conspicuously white 
pollinose. 

One female, Zanzibar : Pemba Island, 15-23. ix. 1924 
{H. J. Snell), in British Museum (Natural History). 

Resembles flavibasis in general, but the colour and 
chaetotaxy differ. The third antennal segment is un¬ 
usually long. 

Cylindromyia marginalia Wiedemann. 

Oci(picro Wiedemann, 1820, Anal. Ent.p. 41; Wiedemann, 

1830, Ausserenr. ZweiU. ii. p. 266. 

This species was described from a specimen from Cape 
of Good Hope, and is unknown to me. According to 
the description the scuteUum, pleura, and sides of the 
mesonotum are reddish and the abdomen is reddish 
with black base and median vitta. 

Cylindromyia soror Wiedemann. 

(PI. I. fig. 8 ; PI. n. fig. 17.) 

OcypUm aoror Wiedemann, 1830, Anssereur. Zweifl. ii. p. 652. 

Abdomen partly reddish ; wings dark brown in front; 
scuteUum with four or six bristles, the basal pair very 
weak or absent. 

Length 10 mm. 



African Species o/Cylindromyia Meigen. 135 

Male. —^Head black, the cheeks and parafaoials yellow; 
silvery-white pollinose, frontal vitta reddish brown, 
of eq[nal width ; about eight pairs of frontals ; secondary 
ocellars almost as strong as the weak oeellars; post- 
oceUars and postverticals very weak; outer verticals 
absent, pile of occiput and cheeks whitish, the latter 
with some black hairs in front; vibrissse scarcely stronger 
than the weak bristles along the anterior fourth of the 
oral margin, the ridges with obscure fine bristles on lower 
fourth ; oral margin a little produced. Antennae reddish, 
reaching the oral margin, third segment about twice 
as long as the second, its apex rounded, the sides parallel 
or nearly so; arista slender, thickened on the reddish 
basal fifth, the penultimate segment not longer than wide. 

Thorax black, the humeri mostly reddish; con¬ 
spicuously ashy pollinose, the four vittae distinct in front, 
a transverse darker fascia on the middle immediately 
behind the suture. Dorsocentrals 3—3 ; stemopleurals 2 ; 
marginal scutellars 3, the basal pair quite weak or prac¬ 
tically absent, the apical pair rather weak and cruciate. 

Legs reddi^; coxae blackish, silvery pollinose ; tarsi 
blawjk. Pulvilli elongate, luteous. 

Wings dark brown in front of the fourth vein, the apical 
cell with a hyaline triangle, the posterior cross-vein 
clouded. Squamae white. Halteres yellow, wdth black 
knob. 

Abdomen dark reddish, with a wide median vitta 
extending to the apex of the third segment and more or 
less distinctly expanding on the segmental apices. First 
and second segments with pair of marginals, third and 
fourth each with a row; &st two segments each with 
apical lateral, the first with one subbasal one. Posterior 
forceps evenly tapering, broad basally, with a deep median 
line, on either side of which the organ is very strongly 
convex. 

Female, —Similar to the male, but the humeri wholly 
reddish; scutellum more or less reddish apically. 
Grenitalia as in fig. 17 (PL II.). 

Two males, Kampala, Uganda, 17. xi. 1915 and 1918 
{C, C, Gowdey) ; male, Zomba, Nyasaland {H, S, Stannus ); 
female, Barberton, S. Africa, 8. x. 1919 {H. K, Munro ); 
male, Salisbury, S. Rhodesia, 30. v. 1919 ; male, Burunga, 
Congo (J. Beqmert). 
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I have examined the type of this species, and it agrees 
with the male describ^. However, a blackish form 
exists, and in this there is very little red on the sides 
of the abdomen and the femora are mostly black, although 
red below. 


Cylindromyia oxypTiora Villeneuve. 

(PI. Lfig. 6.) 

Ocyptera oxyph{o)ra Villeneuve, 1925, Encyel. Ent. ii. p. 192 
(oxyphera, error). 

I have examined the type of this species and prepared 
a figure of the male genitalia (PI. I. fig. 6). The species 
sho^d be recognized without difficulty. It is a 
small black species with the sides of the intermediate 
abdominal segments reddish, the scutellum with three pairs 
of marginals. 

Length 6 mm, 

Enown only from two males from Algoa Bay, S. Africa. 

Cylindromyia xiyhias Bezzi. 

(PI. I. fig. 7 ; PI. I. fig. 22.) 

Ocypi&ra xiphias Bezzi, 1908, Bull. Soc. Ent. Firenze, yrsndjc, p. 65. 

Scutellum with three pairs of bristles; wiugs yellow 
on basal half in front, thence brown to the ^d of the 
veins ; almost hyaline behind and in the discal and apical 
cells. 

Length about 10 mm. 

Male, —Black, the head partly and about half the 
abdomen reddish yellow in ground-colour. Head thickly 
silvery-white polhnose; frontal vitta reddish brown, 
increasing in width above where the parafrontals become 
linear; about ten pairs of rather fine frontals; one or 
two pairs of fairly strong ocellars, another pair behind 
and the postoceUars well developed; front without 
hairs ; outer verticals slightly developed; pile of occiput 
and cheeks white; no bristles along the oral margin 
except between the oral angles and vibrissse, which are 
fairly strong, the other bristles weak; oral margin 
conspicuously produced; apical section of proboscis 
is somewhat longer than head-height; palpi entirely 
absent; antennse black, the imm^ate base of third 
segment yellow; third segment one-and-one-third as long 
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as second, rounded apically; arista bromi, thickened 
on basal two-fifths, thence tapering, penultimate section 
longer than wide. 

Mesonottun with conspicuous grey pollen, in some views 
with four black vittse, the outer pair very wide, inter¬ 
rupted at the suture; between the inner pair is a double 
row of well-developed acrostichal hairs, which are widely 
separated from the other two rows of hairs which lie 
just inside the dorsoceuiarals; pleura very thinly 
pollinose, the propleura and a broad median fascia thickly 
so. Acrostichals absent; dorsocentrals 3—3; stemo- 
pleurals 2; marginal scuteUars three pairs, the apical 
pair a little weaker than the basal and cruciate. Squamae 
white; halteres yellow. 

Legs black; coxae silvery white; pulviUi long, luteous. 

Abdomen with the first (first and second) segment 
broadly black basally, reddish yellow on apical half 
and with a broad median vitta which hardly attains 
the apex ; second segment reddish yellow with an apical 
black triangle which reaches almost or quite to the base, 
or wholly pale. Third black with a transverse pale 
basal area on either side, fourth and genitalia black, 
the apical half of the latter (the appendages) reddish. 
Second segment with a narrow basal white pollinose 
fascia, third whitish pollinose with the apical fourth 
bare; fourth pollinose on basal half, first segment 
with three lateral bristles, subbasal, submedian, and 
apical, and a pair of strong dorsal marginals well before 
the apex ; second with a pair of marginals and one lateral 
marginal; second and third each with subapical row 
of marginals. Posterior forceps (dorsal view) strongly 
narrowed to their middle, thence slightly widening 
to the rounded apex ; outer forceps broad, rounded above, 
produced as obtuse, short lobe below. 

Three males, Barberton, S. Africa, viii. 1913 {L. 8. 
Hardenberg). One female, Mt. Mlanje, Nyasaland, 6500 ft., 
14. xi. 1913 {S. A. Neoive). Type in Munro collection ; 
allotype in British Museum (Natural History). 

This species is rather like C. flavibasis ViUeneuve, 
but is at once distinguished by the more extensively 
yeUow wings, chsetotaxy, and presence of at least a partial 
median black abdominal vitta. 
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CylinAromyia insoKtwm Curran. 

(PI. n. fig. 14.) 

Curran, 1927, Amer. Mus. Novit» no. 248, p. 1. 

Proplenra mth from one to three bristly hairs on the 
median portion; abdomen moderately pedimculate; 
legs blacMsh, the knees reddish. 

Length 12-15 mm. 

Male .—^Head bromiish, the parafacials transparent 
yellow, white poUinose, with the upper two-thirds bare 
on the inner half; parafrontals except a large spot 
below, the cheeks except a large rectangular spot in 
front, and the occiput silvery-white poUinose, the pos¬ 
terior orbits bare above. Facial carina strong, rounded, 
obsolete below, the facial depression silvery poUinose. 
Frontal vitta very broad, the front two-thirds as wide 
as either eye ; frontal bristles weak, converging, a smgle 
recUnate frontal above. OceUars rather stron^y diver¬ 
ging ; verticals strong, convergent. A row of short 
black occipital setae above be^d the cilia; pile of 
head pale yeUowish; cheeks with black hairs on the 
anterior half. Oral vibrissae weak, but distinctly 
developed. Padpi whoUy wanting, .^tennae brownish, 
the incisures reddish; arista brown, with the enlarged 
basal fifth reddish; third antemial segment two-and- 
a-half times as long as the second, the amteimae reaching 
almost to the oral margin. 

Thorax black, whitish poUinose, the mesonotum thinly 
so; aicrostichal bristles absent ; dorsocentrals 3—3 ; 
st^opleurals 1—1; three pairs of marginal scutellars, 
the apical pair decussate. ScuteUum broadly reddish 
apicaJly. 

Legs black, the femora castaneous, thinly whitish 
poUinose, the apices reddish, the bases of the tibiae 
narrowly so ; pulvilli brown. 

Wings brown in front of the fifth vein, with the 
posterior portion, the broad posterior border apicaUy, 
most of the discal ceU, and a triangular streak in the 
apical ceU greyish hyaline. Squamae whitish hyadine, 
with yeUow maigin. Halteres reddish brown, the knob 
deep brown. 

Abdomen black or brownish black, more brownish 
beneath, thinly whitish poUinose, the first segment 
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reddish on the posterior three-fifths except a broad 
dorsal vitta, which becomes obsolete behind, the second 
segment more or less reddish on the broad base lateraUj. 
Bases of the second and third segments narrowly sericeous 
pollinose, less so medianly, more broadly so below ; 
second segment with two or three fine long bristles 
at the ventral comers; second with one pair, the third 
with two pairs of marginals, the fourth with an apical 
row of scarcely differentiated apical bristles; first 
segment with one lateral bristle. Second segment un¬ 
usually narrowed but stiU wide, widest basaUy, gradu¬ 
ally slightly increasing in width from the middle to the 
apex. 

Male, Stanleyville, Congo, iii. 1915, and male, Stanley¬ 
ville, 8. iv. 1915. Type in American Museum of Natural 
History. 

A large striking species. C. pedunculata Curran 
bears oifiy one pair of anterior dorsocentral bristles, 
lacks the propleural hairs, has a more strongly constricted 
second abdominal segment, and wholly black abdomen. 

Cylindromyia euprepia Speiser. 

(PL I. fig. 11; PL n. fig. 19.) 

Ocyptera euprepia Speiser, 19X0, Kiliznandjaro Mera Exp. x. p. 143. 

A male and female from Uganda. These specimens 
agree with Speiser’s description, but not with the de¬ 
scriptions of Walker and M^quart, of the two following 
species. Whether these three names all apply to the 
same species can only be determined by an examination 
of the types. At any rate, they form a peculiar group, 
in which the second genital segment of the female forms 
a complete cylinder, no ventral opening being present, 

Cylindromyia picta Walker. 

Ocyptera picta Walker, 1849, list. Dipt. Brit. Mas. iv. p. 695. 

The type, from Sierra Leone, is in the British Museum 
(Natural History). 

Cylindromyia pictipennis Macqua>rt. 

Ocyptera pictipennie Macqoart, 1830, Hist. Nat. Dipt. ii. p. 186. 

The location of the type is unknown to me. 
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Cylindromyia atypica^ sp. n. 

(PI. I. fig. 5 ; PI. n. fig. 15.) 

Differs from described species of Ocypterula in that 
the male has the arista simple, not at all thickened or 
widened apically; abdomen mostly reddish. 

Length 9 mm. 

Male ,—^Face yellowish, the head elsewhere black, 
densely silvery-white poilmose, the parafrontals bare 
on upper two-thirds; frontal triangle opaque black, 
widened anteriorly, about one-and-a-half times as wide 
as parafrontal; ocellar r^on brownish black; about 
six pairs of weak frontaJs; ocellars fairly strong, diver¬ 
gent ; postocellars and postverticals very small; verticals 
long; outer verticals absent. Pile of occiput sparse, 
pale yellowish, the occiput concave and bare above, 
and with several black bristles on either side above 
the neck; cheeks narrow, with a row of black bristly 
hairs below, the cruciate vibrissae strong, a few minute 
hairs above them. Parafacials narrow, scarcely widened 
above; facial carina entire, low but strong, vibrissae 
arising below level of anterior oral margin. Antennse 
situated at upper fourth of eyes, reaching to the oral 
margin; third segment three-and-a-half times as long 
as second, with parallel sides, its apex truncate, the 
comers rounded ; arista reddish, black and thin on apical 
half, evidently pubescent, the penultimate segment 
three or four times as long as wide. Base of third and 
tip of second antennal segments reddish. 

Thorax black, moderately whitish poilmose, the pro- 
pleura and median pleural fascia silvery white; dark 
mesonotal vittae not conspicuous. Only the posterior 
pair of dorsocentrals are present, a single stemopleural, 
and a single strong pair of scutellars, although there is 
a very weak divergent apical pair. 

Legs black; coxse silvery poUinose; pulvilli small, 
yellow. 

Wings conspicuously brownish, darker in front and 
apically. The fourth vein extends in a rounded curve 
and joins the third vein at a right angle as in Alophora. 
Squamae white ; halteres black, the stem partly reddish. 

First abdominal segment blackish basaUy, elsewhere 
rusty reddish; second reddish on basal half or less, 
the abdomen elsewhere black. Bases of second to fourth 
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segments broadly silvery-white poUinose. Each segment 
bears a single pair of strong marginals and a single lateral 
one, while the first segment also bears a lateral near 
its basal one-third. 

The female differs only sexually. 

Described from three specimens from Kampala, Uganda 
Type, male, 17. xi. 1915 ; allotype, female, 10. xii. 1916, 
and male, 19. xi. 1917, all collect^ by Mr. C. C. Gowdey. 
Type in the British Museum (Natural History). 

Cylindromyia uganda7ia, sp. n. 

Abdomen wholly black. 

Length 9 mm. 

Male, —Very similar in most respects to atypica. The 
antennse are black, with just a trace of redcfish at the 
base of the third segment, which is almost five times 
as long as the second; parafacials a little narrower; 
frontal bristles stronger above; a single black bristle 
on either side above the neck; abdomen wholly black, 
the broad base of second to fourth segments white 
poUinose. In aU other respects similar to atypica. 

Holotype, male, and two male paratypes, Kampala, 
Uganda, 17. xi. 1915, and male, Kampala, 20. xi. 1917 
[C. C. Gowdey), 

EXPLANATION OP THE PLATES. 

Plate I. 

Lateral view of mfiJe genitalia of Cylindromyia. 

Fig. 1. Cylindromyia flavibasis Villeneuve. 

Fig. 2. - etheiia, sp. n. 

Fig. 3. - comphia Corran. 

Fig. 4. - atrata Fabricins. 

Fig. 5. - atypica, sp. n. 

Fig. 6.- oxyphora Villeneuve. 

Fig. 7. - xiphias Bezzi. 

Fig. 8. - soror Wiedemann. 

Fig. 9. - nigra Villeneuve. 

Fig. 10. - eronis Curran. 

Fig. 11.- euprepia Speiser. 


Plate II. 

Lateral view of femcile genit€tlia of Cylindromyia. 

Fig. 12. CyUndrcmyia incerta, sp. n. 

Fig, 13. - sensva, sp. n. 

Fig. 14.- insoUtum Curran. 
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Fig, 15- Oylindromyia cUypica, sp. n. 

Fig, 16- -- nigra Villeneuve. 

Fig, 17. -«ofor Wiedemann, 

Fig, 18. - atrata Fabrioins. 

Fig. 19.- euprepia Speiser. 

Fig. 20. - eronis Cnrran. 

Fig. 21. - lavinia, sp. n. 

Fig. 22.- xiphias Bezzi. 


XI.— Some Spintrid Nematodes from Queensland. By 
H. A. Baylis, MA.., D.Sc., Department of Zoology, 
British Mnsemu (Natural History). 

Thb following is a continuation of a series of papers 
dealing with helminthologioal material in the collection 
of the School of Public Health and Tropical Medicine, 
Sydney, N.S.W., and formerly in the collection of the 
Austrian lustitate of Tropical Medicine, Townsville, 
North Queensland. Co-types of the new species described 
will be deposited in the British Museum (Natural BKstory) 
and in the collection at Sydney. 

Family Spimiidse. 

Subfamily Snsasisje. 

Proiospirura marsupidlis Baylis, 1927. (Fig. 1.) 

This species was originally recorded (Baylis, 1927) from 
an opossum (probably Trichosurus vtdpecula) at Towns¬ 
ville, North Queensl^d, the type material consisting 
of females only. The present collection contains speci¬ 
mens obtained in 1911 from the stomach of T. mdpeoida 
(locality not stated). These include several males, and 
thus enable the original description to be completed. 
The specimens had bron mounted in Canada balsam, but 
some of them have been unmounted and re-cleared. 

The male measures about 30-40 mm. in length and 
0-8 mm. in unaTrimum thickness. The pharynx (measured 
from the extremity of the hps) is about 0-2-0*27 mm 
long, rmd the distance from the anterior extremity to 
the posterior end of the oesophagus is about 3-6-4-5 mm 
The nerve-ring is situated at 0-36-0-45 nun., the cervical 
papiUse at 0-32-0-42 mm., and the excretory pore at 
0<5-0’55 mm. from the anterior extremity. 
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The caudal end has well-developed alse, aud the cuticle 
of its ventral surface is, as usual in the genus, longitudinally 
ridged and tessellated. The arrangement of the caudal 
papilla is typical, but slight variation was observed in 
their number. In at least two specimens there were five 
pairs of preanal papilla, as shown in fig. 1, while in others 

Fig. l. 



Protospirwra marsupialis. 

Posterior end of male; ventral view. 

only four pairs could be found. On the prominent 
anterior lip of the cloacal aperture, and between the most 
posterior pair of preanal papiUse, there is a median papiUa. 
There are two pairs of large postanal papillae, the anterior 
pair being situated near the mid-ventral line and usually 
on a prominent transverse ridge of the cuticle, while the 
posterior pair are more laterally placed. In all probability 
there are some very small sessile papillae near the tip of the 
tail, but these co^d not be clearly made out. The left 
spicule is slender and measures about 0*^M5 mm. in 
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length.. The right spicule is considerably stouter and a 
little longer, measuring 1* 15-1-35 mm. Both spicules 
have blunt tips. A short and broad accessory piece k 
present. 

The length of the spicules in P. marmpialis k about 
the same as in the common P. muris of rats and mice, 
while the arrangement of the caudal papiUas k very 
uniform in most of the species of Protospirura. The 
unusual length of the phar 5 Uix, as was noted in the 
description of the female, appears to be the most dktinctive 
character of P. marsupialis. 

Subfamily ActjabunjE. 

Acuaria {Dispharynx) fieldingi, sp. n, 

(Figs. 2 & 3.) 

This species was obtained by Mr. J. W. Fielding from 
the stomach of a white hawk (? Astur nov<B~lwlla7idi(B). 
The locality is not stated. 

The male measures about 10-11-6 mm. in length and 
0*23-0-28 mm. in maximum thickness, the female 
14-15-5 mm, and 0*4-0*44mm. respectively. The cuticular 
striations are at intervals measuring up to 10 ju in the male 
and 14 yx in the female. The arrangement of the cephalic 
cordons k that typical of the subgenus. Their recurrent 
branches are long, and almost meet in some specimens. 
The posterior loops of the cordons extend to a dktance 
of 0*34-0*37 mm. from the anterior extremity in the male 
and 0*42-0*47 mm. in the female. The cervical papillsB, 
which have the form of simple, backwardly-curved spines, 
are situated a little in front of the posterior limit of the 
cordons and between their recurrent branches. The 
dktance from the anterior extremity to the posterior 
end of the narrow tubular pharynx is 0*15-0*22 mm., 
to the end of the oesophagus 3*3-4-2 mm., and to the 
end of its anterior, muscular portion about 0-9-1-1 mm. 
The nerve-ring k situated at about 0*3 mm. and the 
excretory pore at about 0*47-0*6 mm. from the anterior 
end. 

The posterior end of the male k spirally coiled. The 
tail k about 0*36 mm, long. There are well-developed 
caudal alae, into which project nine pairs of pedunculate 
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sublateral papillse. Of these, four are preanal and five 
postanal. With the exception of the posterior papilla, 
those of each side are arranged in pairs. Between the 
posterior pair of sublateral papillse there is a pair of small 
subventral papillse or pores (%. 3, s.). These are visible 
only in ventral view and imder a high magnification. 
The left spicule is slender and narrowly alate, and measures 
0-95-1 mm. in length. The right spicule is of the peculiar 
shape indicated in fig. 2, and is 0-24-0-27 mm. long. 
The tips of both spicules are curved dorsally, forming 
a more or less pronounced hook. 


Fig. 2. 



0'2mm. 

Aeuaria {Dispharynx) Jiddingi. 

Fig. 2.—Posterior end of male; lateral view. Z., left spicule; r., right 
spicule. 

Fig. 3.—^Tip of tail of male; ventral view. 8., submedian papilla. 


The tail of the female is very short (about 0-15-0- 17 mm.) 
and blunt, and is slightly curved ventrally. It bears a 
pair of small subventral papillse near the tip. The vulva 
is situated at a distance of 6-6-7-5 mm. from the posterior 
end— i. e., it is usually just behind the middle of the 
body, but m the smallest specimen just in front of the 
middle. The vagina is short and muscular, and runs 
posteriorly from the vulva. The eggs are typical of the 
Ann. dh Mag. N. Hist. Ser. 10. Vol. xiv. 10 
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genus, having thick shells and containing coiled embryos, 
and measure 0'038-0‘042 x 0*022-0*024 mm. 

Of the knoTm species of the subgenus DispJiarynx 
this form seems to approach most closely to D, laplantei 
Seurat, 1919. Seurat's species, which is recorded from 
the jay (Oarrulus glandarius) in North Africa, is rather 
smaller but has longer cordons, extending to over 0-8 mm. 
in the female. Moreover, the vagina {“ vestibule ” of 
Seurat) runs at first anteriorly from the viQva, and then 
bends posteriorly at a sharp angle. 


Subfamily Ps7Saloistbmina£ 

Bdiconema brevispiculum, sp. n. 

(Kgs. 4-7.) 

This parasite occurred in considerable numbers in the 
stomach of a sharp-nosed eel {Muroenesox cinereas) at 
Townsville. The material was collected by Mr. M. J. 
Dillane. The specimens are, unfortunately, rather fragile, 
and the cuticle is very easily damaged during manipulation. 
The male measures approximately 16-19-5 mm. in length 
and 0-2-0-26 mm. in maximum thickness, the female 
18-27 mm. and 0-33-0-4 mm. respectively. The posterior 
portion of the body, in the male, is coiled like a left- 
handed corkscrew of three or four turns, while in the 
female it is straight. The cuticle has ^e transverse 
striations, the intervals between them measuring up to 
6-6 fji in the anterior part of the body. The cuticle is 
somewhat inflated in the cervical region, as far back as 
the cervical papillse, and in some specimens (fig. 5) forms 
a collar surrounding the lips, as in ProUptus, 

Each lip (figs. 4 & 6) bears on its iimer surface a single 
small conical tooth. The total length of the oesophagus, 
measured from the anterior extremity, is 2-2-2-6 mm. in 
the male and 3-3-2 mm. in the female. At a point about 
0-29-0*38 mm. from the anterior extremity it shows a 
well-marked division into two portions, the longer posterior 
portion (%. 4, oca.®) being partly granular and partly 
muscular. The anterior portion itself is also divided 
into two regions of different histological appearance. 
The anterior part (fig. 4, oes}) appears to be purely 



Spirurid Nematodes from Queensland. 147 

muscular, the posterior part (oes.*) purely granular. The 
latter is surrounded by the nerve-ring, which is situated 
at about 0-2-0-26 mm. from the anterior end. The 
rather prominent cervical papillae are situated a little 
behind this at about 0*27-0-3 mm., and the excretoiy 
pore at 0-36-0*43 mm. from the anterior end. 

The spirally coiled posterior portion of the male bears 
a broad asymmetrical aia (Sg. 6, d), which ceases some 


Fig. 4. 



Sdiconema bremapiculum. 

Anterior end of female ; dorsal view, 

n., nerve-ring; oe8,\ oes.*, the three portions of the 
oesophagus ; p., cervical papilla. 

little distance in front of the cloacal aperture. This ala 
shoTTS well-marked longitudinal striations, but the ventral 
surface does not appear to be tessellated as in j?. hdicomma. 
There are also fairly well developed caudal alae, which 
tend to assume the appearance of a series of separate 

10 * 
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lobes supported by the long pedunculate papiUse. These 
papillae (%. 6) agree in number and arrangement with those 
of the genotype, as described by Travassos (1919), i. e., 
there are ten pairs, four of which are preanal. Be ginning 
at the anterior end of the series, the papillae of one side 
are grouped as follows ;—2, 2,1, 2,1, 2. The tail is about 
0-6 nun. long. The spicules are unequal, but their dis¬ 
parity is not nearly so great as in .5^. hdiconema. The left 
spicule measures 0-5-0-52 mm. in length, and is relatively 
slender and tapering. It is alate for some part of its 
length. The right spicule is broad and measures 0*28- 
0*25 mm. in length. 


Fig. 6. 



Hdiconema hrevispioulum, 

Anterioi end of female ; lateral view of Efpecimen with cuticle 
fonxdng a collar (c.). 


The tail of the female is 0*22-0*27 mm. long, conical 
and rapidly tapering. The vulva (fig. 7, o.) is situated 
at about 8-9*6 mm. from the anterior end of the body. 
It has a rather overhanging anterior Hp, and leads 
into a snbglobular muscular enlargement of the vagina, 
or ovejector (fig. 7, o.), on the postero-dorsai surface of 
which there axe several large unicellular glands (y.). 
The vagina (m.) is muscular and runs posteriorly for a 
distance of about 0*55-0*65 mm. At its binrlAT* end it 
gives off two uterine branches {ut.) which are at first 
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narrow, but widen gradually. These run parallel pos¬ 
teriorly for a distance of about 3-4 mm. from their 
origin. One branch then doubles upon itself and runs 
anteriorly to end in an outstretched ovary which extends 
to about the level of the middle of the oesophagus. The 
posterior ovary is reflesed, and forms several loops which 


Fig. 6. 



Hdiconema brevispiculum. 

Fig. 6.—^Posterior end of male ; lateral view, a., ala; 1., left spicule 
r., right spicule. 

Fig. 7.—^Vagina and atssociated structures of female, g., glands; 

o., ovejector; zcf., uterus; v., vulva; va., vagina. The 
arrow points towards the anterior end. 


extend to within 2-4 mm. of the posterior end of the body. 
The eggs are roundish-oval and very thick-shelled. They 
contain embryos when ready for laying, and measure, 
when fully formed, 0-035-0-038 x 0-024r-0-026 mm. 
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The only species of Heliconema described up to the 
present appears to be H. heliconema Travassos, 1919. 
In this form, which is recorded from the stomach of a 
jSsh {Echidna catenata) off Trinidad, the longer spicule 
of the male attains a length of 3-5-4-1 mm. For this 
reason, apart from other differences, it is quite clear that 
the Australian species is distinct from it. 

The genus Hdiconema is evidently very closely related 
to ProUptus, but there is an important difference in the 
position of the vulva. In Hdiconema this is in front 
of the middle of the body, while in Proleptus it is behind 
the middle, and usually near the anus. 

Subfamily TsjsLJjznjsr^^ 

Thdazia aquilina, sp. n. 

(Figs. 8-10.) 

The collection contains three sets of this species :— 
(1) from the eyes of a wedge-tailed eagle {TJroaMua avdax). 


Fig. 8. 



Thdazia aguUina, 

Aaterior end of female; lateral view, 
t., bucccd capsule. 


collected at Townsville by Mr. J. W. Fielding ; (2) from 
tbe conjimctival sac of a brown ha,wk{Hieracideaberigora), 
collected at Cromarty by Dr. W. Mooli; (3) from the eyes 
of a white-bellied sea,-ea^ (HaliaStTis Imeogaster), collected 
at Cromarty by Mr. J. W. Fielding. 

In the last-mentioned case the material consists of a 
single male, and in the second case of two males and one 
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female. From the first-mentioned host there are ten 
specimens in good condition, and these aare taken as the 
types. 

The male measures 14-15 mm. in length and 0-32- 
0*36 mm. in maximum thickness, the female 13-19 mm. 
and 0-37r-0-46 mm. respectively. The cuticular striations 
are moderately prominent, and in both sexes the interval 


Pig. 9. 



Thdazia aquilina. 

Posterior end of male; lateral view. 

CLp., accessor 7 piece; L, left spicule; r., right spicule. 


between them increases gradually from about 10 fi near 
the head to about 40 in the middle r^on of the body, 
thence decreasing again gradually towards the tail. The 
diameter of the head, at the level of the base of the buccal 
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capsule, is about 0’09-0*l mm. The buccal capsule 
measures, in the male, 0*016-0*02 mm. in lehgth and 
0*03 mm. iu maximum inside diameter; in the female 
0*02-0*024 mm. and 0*034-0*036 mm. respectively. The 
distance from the anterior extremity to the posterior 
end of the oesophagus is 0*82-1*05 mm. in the male and 
0*94-1*2 mm. in the female. The nerve-ring is situated 
at about 0*35-0*4 mm., and the cervical papillae and 
excretory pore at about 0*5-0*6 mm., from the anterior 
extremity. 


Fig. 10. 



Thelazia aqmlina. 

Posterior end of female; lateral view. 


The tail of the male (fig. 9) is bluntly rounded and 
measures 0*22-0*25 mm. in. len^h. There are four pairs 
of postanal papillae and usually eight pairs of preanal 
papillae, though in one specimen from Hieraeidea ten pairs 
■were seen. There is also a median preanal papilla. The 
right spicule is short (0*2-0*23 mm.) and broad, and has 
a very blunt tip. The left spicule is long (approximately 
2 mm.) and very slender. At its proximal end this 
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spicule is tubular, but at a distance of about 0’5-0'6 mm. 
from its root the shaft suddenly narrows and a small 
ala becomes visible for a short distance, producing the 
appearance of a fusiform thickening, such as has been 
described and figured by Travassos (1918) in T. campanu- 
lata, A small chitinoid thickening is present in the 
dorsal wall of the cloaca, representing a rudimentary 
accessory piece. 

The tail of the female (fig. 10) is slightly curved ventrally 
and measures about 0-3-0-37 mm. in length. It has a 
blunt tip, and bears a pair of minute sub-terminal papillae. 
The posterior lip of the anus is rather prominent. The 
vulva is situated at 0*66-0*79 mm. from the anterior end 
of the body. The vagina, which runs posteriorly, expands 
almost at once into an elongate tliin-walled reservoir, 
which, at a distance of l*4r-l*6 mm. from the vulva, 
narrows suddenly into a muscular duct. This, after a 
further course of about 1 mm., gives off the two uterine 
branches. 

!rhis species bears a very close resemblance to the South 
American form TJidazia campamlata (Molin, 1858), as 
redescribed by Travassos (1918), and may even be identical 
with it. It is here treated as a distinct species because 
of the following points in which it differs from Travassos* 
description:—(1) The length of the oesophagus, which 
measures only 0*46-0*6 mm, in T. campanuhta, according 
to Travassos; (2) the distance of the vulva from the 
anterior end (Travassos gives only 0*35 mm.); (3) the 
number and arrangement of the caudal papillss in the 
male (Travassos describes three pairs of postanal and* 
seven pairs of preanal papillae, and a median postanal 
as well as a median preanal papilla). 
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XII .—On the Life-History of Nephrostomum ramosum 
SonsinOy 1895. An Echirimtome Parasite from Axdeola» 
ibis ibis {Buff-bached Heron). By M. Abdel Azim, 
Research Institute, Cairo, Egypt. 

[Plate in.] 

Dobing a survey of trematode infection in snails of 
El Marg, a district near Cairo, notable for the discovery 
of the hfe-history of human Schistosoma in Egypt, fifty 
snails of the species Planorbis boissyi were collected. 
Ten of these were found to be infected with mature 
Echinostome cercarise. Further investigations disclosed 
that this infection was very common in this area. 
PrevioTis records did not go beyond a mere reference 
to its presence in these snafis. 

The body of the ceroaria is about 0“45 mm. in length 
and 0-28 mm. in breadth. The tail is 0*6 mm. in length 
and 0-08 mm. in breadth at the proximal end. At the 
anterior end there is a collar provided with 48 spines, 
each measuring •027-*04 mm. in length and *011-- 
0*13 mm. in breadth. The oral sucker is *07 mm. 
in diameter and the ventral sucker is *09 mm. in 
diameter. 

The digestive tract is surrounded by a very well- 
developed pharynx. The (esophagus continues down to 
the anterior margin of the acetabulum, where it bifurcates 
into two csBca which pass downwards to the caudal 
extremity of the body. 

The excretory system consists mamly of two trunks. 
Each starts as a capillary on the postero-lateral border 
of the oral sucker, passes abruptly laterally and then 
posteriorly to the level of the acetabulum. In this 
cotirse it becomes dilated and full of dark globules. 
Meanwhile, it receives short tributaries on either side. 
Further posteriorly, it becomes thinner and convoluted 
until it reaches the caudal extremity, where it passes to 
the median line and joins the trunk on the other side in 
a chamber received in the main excretory vesicle. The 
postero-lateral r^on of the body is drained by a group 
of capillaries which are received also in the vesicle. The 
tail is drained by a angle trunk (PI. HE. fig. 4). 
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The genital organs are poorly developed, and only 
occasionally a mass of cells can be seen anterior to the 
vesicle. 

The whole body is full of cystogenous glands. There 
is also a bnnch of mimerons batonets which lie immedi¬ 
ately posterior to the oral sucker. These have not been 
recorded in other Echinostome cercarise, and may be 
considered as a distinctive feature of this species. La the 
author’s opinion, they represent main ducts of the cysto¬ 
genous glands—a view which is supported by their absence 
in immature forms and by their disappearance when the 
cysts are completely developed. 

The early stages of development in the snail were 
found in the liver and visceral cavities. Redise of 
diflPerent sizes are met with. The mature redise (PL HE. 
fig. 2) are 2 mm. in length and 1 mm. in breadth. There 
is a constriction at the junction of the middle with the 
anterior third. It has an oral sucker and a rhabdocele 
gut. Many cercarise are seen in the redise together with 
balls of germinal cells. The birth-pore is anteriorly 
situated just below the constriction. Immature redise 
are much smaller and contain only germinal cells 
(PI. m. fig. 3). Encysted metacercarise were found 
neither in the snails’ muscles nor in the redise. 

Encystment —batch of tadpoles was secured from a 
pond free from snails. Some of these were kept as 
a control. The rest were exposed to infection by putting 
them together with enormous numbers of mature cercarise. 
After 48 hours, specimens were taken out and dissected, 
revealing the presence of cysts, -23 mm. in diameter, 
enclosing Echinostome metacercarise, particularly in the 
renal tissue (PL HE. figs. 5 & 6). Comparison of these 
metacercarise (PL HI. fig. 7) with the free-living cercarise 
proved that they were identical. Although the intestmes 
of these tadpoles showed cercarise in their lumen, the 
presence of these cysts in the connective and muscular 
tissues after a few hours showed that the common route 
of infection is through the skin. 

Two days later the cyst-wall becomes thicker and 
firmer. The excretory canals increase in diameter 
and the pharynx and ventral sucker become more 
muscular. The batonets above mentioned have become 
thinner. One-week-old cysts showed the excretory 
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system full of dark globules, the cro^m of spines became 
more conspicuous, and a group of granules was seen in 
the place of the batonets. 

Kittens, pups, and white rats, brought up in the labora¬ 
tory, were fed on tadpoles’ ti^ues harbouriug cysts seven 
days old ; when they were sacrificed forty-eight hours 
later, there was no evidence of parasites. Two other 
groups of animals were fed on cysts fifteen and twenty- 
one days old consecutively. It was in the latter group 
that the parasites appeared. Although the parasites 
w^ liberated in the small intestines of these animals, 
they disappeared after two weeks and thus it was neces¬ 
sary to look for more appropriate hosts. Pigeons, 
chickens, and ducklings were tried, but they failed to 
give a more satisfactory result. 

As the infection of molluscs with these cercarise is 
very common in this area, a search for the definitive 
host has been conducted among the birds frequenting 
this locality. It has led to the discovery of adult 
Echinostomes with immature stages in the small in¬ 
testines of Ardeola (Bubuleus) ibis ibis (the common 
Buff-backed Heron), which is found in very great numbers 
all the year round and whose nests are commonly found 
among the leaves of palm trees. It is a carnivorous 
bird, feeding voraciously on fish, tadpoles, and insects 
found in the puddles that abound in fields. 

A comparison of the number of spines, their arrange¬ 
ment, and the features of the excretory system with 
those of the parasites secured from the experimental 
animals, revea]^ their complete identity. 

Unfortunately, it was impossible to determine the 
time necessary for the parasites to reach maturity, owing 
to the diEBoulty of getting herons free from previous 
infection, and keeping them in captivity for a period 
sufficient for the appearance of the eggs of the 
parasites in their fseces. 

Sonsino (1895) discovered the adult parasite in the 
same host. He described it and named it Echinostomum 
ramosum. Dietz (1909) created the genus Nephrostomum 
to contain this parasite as its type-species.. He described 
it also in detaU in his monograph ‘ The Echinostomidse 
of Birds.’ 
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EXPLA]!^ATION OF PLATE m. 

Fig* 1. Ceroaria of Nephrostcmum ramosum. 

Fig* 2. Redia containing different stages of cerccLria. 

Fig* 3. Immature redia. 

Fig* 4. Body of cerearia showing details of excretory system. B, indi¬ 
cates the batonets. 

Fig* 5. Kidney of a tadpole, with the renal artery showing distribution 
of the encysted cercarise. 

Fig* 6. Encysted cerearia. 

Fig* 7. Metacercaxia removed from the cyst. 


Xin. —NiAea on the Fallow Deer of Asia Minor. By 

Edgab N. Babclay. Erom the Depaitment of Zoology, 

British Museum (Natural History). 

Lydtskkbb states (‘ Great and Small Game of Europe, 
W. & N. Asia, and America,’ 1901, pp. 245-246} that the 
Mesopotamian fallow deer, Dama mesopoimmca, occurs in 
Asia Minor. This statement appears to be based on the 
quite erroneous supposition that certain antlers in the 
possession of hli*. F. E. Whittall of Istambul are referable 
to that species. In re^onse to my enquiry Mr. Whittall 
has been kind enough to send me a detailed reply, 
together with a photograph, which shows quite unmis¬ 
takably that his specimens belong to the typical species, 
Dama dama. His letter is of such interest that I subjoin 
the following extracts :— 

“My own acquaintance with fallow deer dates back 
to quite 40 years ago and I only secured two heads 
and shot two does in all.... I do not think my heads 
are of the Persian type which I believe is not palmated.” 
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Mr. Wiittall’s largest pair of antlers measure 37J inches 
on the outside curve and weigh lb. with the frontlet. 
The buck that carried these antlers was shot at a village 
some twenty miles from Karaboga, where it was after¬ 
wards weighed by Mr. Whittall’s agent, who reported 
it to be 24 stone—^uncleaned. Mr, Whittall then goes on 
to say :— 

‘‘ The port of Elaraboga lies on the South Westerly side 
of the Sea of Marmora and this is the only spot in 
Northern Asia Minor where the fallow deer existed some 
40 years ago. My sons have been there several times 
since the war and they tell me that it is extinct, or at 
all events, they found none and the local sportsmen had 
not seen any for many years. There were very few left 
40 years ago when I obtained my heads 1 I may add 
that a few specimens of this deer still existed in the 
marshy grounds on the Gulf of Xeros, North East of 
Gallipoli, on the European side of Marmora in 1860 to 
1870, but they had all been shot before my day. 

“ In no other part of Northern Asia Minor or Euro¬ 
pean Turkey have I ever heard of the presence of fallow 
deer except as above and at, or near Karaboga. Had 
they existed I should have heard from my Eirm’s Agents 
all over Asia Minor who had standing instructions to 
report to me re the game in their respective districts. 
Also, I used to travel much and myseU shot in Western 
Asia Minor and I would certainly have heard of their 
presence elsewhere. 

“ Fallow deer still exist on the Northern and Southern 
foothills of the Western Taurus Range of Mountains in 
South Western Asia Minor, but I have never shot there 
myself. The heads which I have seen were the same as 
those from Karaboga—^palmated.’* 

The last statement is fuUy confirmed by a specimen 
now in the British Museum which was collected by 
Danford in Adalia and is referable to D, darm. 

The antlers of the bucks in these two forms of deer 
afford unmistakable characters, which can be appreciated 
from the excellent figures given by Brooke (Proc. Zool. 
Soc. 1875, pp. 263-264, figs. 2 & 3, and 1876, pp. 298-303, 
figs. 1-4)—^in fact, no other species of a single genus 
display such essential differences in antler pattern, j&rors 
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in the determination of bucks should not therefore occur, 
but I have had no opportunity of examining a female 
specimen of D. mesopotamica, and, so far as I am aware, 
the does of this species have never been adequately 
described. 


BIBLIOGRAPHICAL NOTICES. 

The Nidificet^ion of the Birds of the Indian Empire. Vol. IH. 

By E. C. Stuabt Baker, C.I.E., O.B.E., P.Z.S., &c. 

Pp. vii+u68, and 8 Plates. Taylor & Francis, Red Lion 

Court, Meet Street, London, E.C. 4. Price 305. 

This volume describes the breeding habits of the last one-fifth 
of the Passeres and of all the Coraciiformes. The families 
dealt with under the order Passeres are the Weavers, Finches, 
Swallows, Wagtails, Larks, White-eyes, Sunbirds, Flower- 
peckers, Pittas, and Broadbfils. 

Under the order Coraciiformes we find the Woodpeckers, 
Barbets, Cuckoos, Parrots, Rollers, Bee-eaters, Kingfishers, 
HombiUs, Hoopoes, Trogons, Swifts, Nightjars, Frogmouths, 
and Owls. * 

Out of the 704 species and subspecies of the above families 
described in the ‘ Fauna of British India : Birds,’ revised ed., 
accounts of the breeding of 545 are included in this volume. 
Of the remaining 159 the breeding of 61 has been recorded 
outside Indian li^ts, leaving 98 species and subspecies about 
whose breeding nothing is known. 

The volume under review enumerates for each species the 
localities where it is known to breed, with details and descrip¬ 
tions of breeding sites. Nests are described fully, both as 
to position and structure, and the breeding season is indicated. 
Eg^ are described as to number, shape, size, colour, and gloss. 
It gives, in fact, an accurate and concise account of practically 
all that is known on the subject, and brings our information 
up to date. 

The investigation of the breeding habits of the Cuckoos 
has always presented a problem of special dMculty. The 
author, having made a special life-study of these birds, is in 
a position to speak with authority, with the result that the 
account of the breeding of the parasitic Cuckoos is remarkably 
complete—of the twenty-six species which occur in the Tudi;ti.n 
region the breeding habits of all but four are described. 

It is pointed out by the author that several species of Cuckoo 
are known to lay two or more distinct types of egg. For 
instance, Cucidus poliocephalus lays either pure white eggs 
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or chocolate. This woiild certainly seem to indicate two distinct 
races, which merit at least subspecifio rank. It should be 
noted that the eggs of this Cuckoo are definitely white or 
chocolate, and no half-toned eggs are known to occur. 

The work is nicely bound, and contains several good photo¬ 
graphic illustrations: also a fuU index. It will be welcomed 
by all Indian bird-lovers. We now look forward to the 
issue of the fourth and last volume, which will complete 
the account of the breeding of Indian birds. 


The Generic Names of British Insect. —^Part 1. Recommenda¬ 
tions rdating to the Publication of the Gommittee^s Reports. 
Price 6d. Part 2. The Generic Names of the British Rhopa- 
locera with a Check List of the Species. Price 3s. 6d. The 
Royal Entomological Society of London, February 1934. 

These are the first two mstalments of an important work, 
the publication of which has been undertaken by the Royal 
Entomological Society of London, and the cost of which wiH 
be defray^ from a legacy bequeathed to the Society by the 
late Professor R. Meldola, F.R.S. 

The first, as its sub-title indicates, deals with the recom¬ 
mendations to the Council of the Society respectmg the 
reports made to it by its Committee on Generic Nomen¬ 
clature., The more important part of the second report takes 
the form of an appendix to the first report of the Lepi- 
doptera sub-committee, which deals in full with the generic 
names of the British Rhopalocera. This is the work of 
Mr. Francis Hemming, C.B.E., and it has manifestly involved 
a vast amount of original research into the literature and 
represents a very important contribution to the subject, 
on which the author is greatly to be congratulated. Though 
it may be optimistic to anticipate that it has finally resolved 
all the extremely controversial points that arise in connection 
with the generic names of British butterflies, it is greatly 
to be hoped that Editors as well as authors will agree to adopt 
the names here used, and that an approach may thus be 
made to the uniformity in nomenclature that is so essential 
to the subject. 

The covering report of the Lepidoptera sub-committee 
recommends that the International Commission on Zoological 
Nomenclature should be requested to take the requisite steps 
for the following genera to be treated as nomina conservanda, 
viz., Argynnis Fab., 1807, Vanessa Fab., 1807, Strymon HB., 
1818, and Colias Fab., 1807. The report also iacludes a 
check list of the species, which should be of great value to 
collectors. S. A. N. 
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XIV .—Lower Paloeomc Braehiopcda of tM Girvan Bia- 
trict: Sivggestions on Morphology in relation to Enniron- 
ment. By Aschie Lamont, M.A., B.Sc., Carnegie 
Research Scholar, Uniyersity of Glasgow. 


Lapwoeth’s classification of the Ordovician and Silurian 
strata of the Girvan district, included within Sheets 7 
and 8 of the Geological Survey one-inch Map of Scotland, 
may be summarized in the following table:— 

{ penkill Group. 

Camregaa Group. 

Saugh m Group. 

MuUoch Hill Group. 


Oedovician. 


^ Drummuck Group. 

Whiteliouse Group, 
j Ardwell Group. 

] Balcletchie Group. 

Craighead Group (correlation disputed). 
^ Stinchar Group. 


In recent re-esamination of these groups attention 
has been concentrated upon many local unconformities 
and upon rapid and repeated changes in the conditions 
of sedLnentation. On at least sis horizons it is possible 
to examine the psene-contemporaneous inhabitants 
of different facies of the same group. Thus in the 
Craighead Limestone we find two divisions *, which are 
distinct both in lithology and fauna: the lower is a 

• Proe. Gteol. Assoc, vol. sJiv. pp. 84-86. 
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massive limestone deposited in a clear sea ; the upper, 
with transgressive base, is a shaly limestone. Each 
contains corals, either of different species or, at least, 
in different states of growth. Brachiopods in this 
instance are rare except in the upper division. In other 
groups, however, there are good examples of contrasting 
bracMopod faunas. The fet notable instance is the 
BaJcletchie Group, in which a conglomerate succeeds 
a mudstone. S imil ar contrasts may be obtained in the 
Whitehouse and Drummuck Groups, in which layers 
of sandy littoral material with shells—^transported, 
it is thought, by tunamis or tidal waves”—^have been 
intercalated in toe sediments. In the Saugh Hill Group 
a gradation from limestone to shale provides another 
type of contrast, while additional observations have been 
made in the two highest groups. 

The present paper discusses certain typical and abun¬ 
dant—mostly Protremate—^brachiopod species, which, 
from their field occurrence, must have lived in a muddy 
environment. It attempts to assess the adaptational 
value of some of the external features of these mud¬ 
dwelling forms, and contrasts them with the characteristics 
of sandy and dear-water contemporaries. 

Considerable difiSciilty has been experienced. Local 
evidence is obscure regarding the life-position of brachio- 
pod shells. Most at any rate of the fossil material 
considered in this paper lived within reach of currents, 
and, accordingly, has often been found in contradictory 
attitudes. Uiortunately, too, there is little published 
information bearing on the subject. Professor H. H. 
Swionerton, in his ‘ Outlines of Palaeontology,’ has stated 
that among Protremata and Telotremata the shell 
appears either to have remained erect or to have fallen 
over towards the dorsal side, so that the ventral valve 
came to lie uppermost ” (1923, p. 89); but he does not 
insist on the absolute truth of his generalization, which, 
in the writer's opinion, is far too comprehensive. David¬ 
son (1859) has argued from the principle of the economy 
of muscular effort that in the special case of certain 
Upper Paleozoic members of the family Productidse 
Gray, where the concave dorsal valve is much the lighter, 
it must almost certainly have lain uppermost. He 
supports this view by analogy with Ostrea and other 
lamellibranchs, in which the valve in contact with the 
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sea-floor becomes by far the more massive. The present 
writer agrees, pointing to the modern strophomenid genus 
TkecideHina Thomson, species of which live cemented 
by the ventral valve. The same view is suggested by 
the Carboniferous Produchis giganteus Martin, which 
commonly occurs in large colonies with all the specimens 
resting on the convex ventral valve, as, for instance, in 
mine-roofs at Corrie in Arran, and by certain Lower 
Palaeozoic examples to be considered in this paper. It is 
the writer’s opinion that the superfamily Strophomenaeea 
Schuchert is largely made up of genera which lived 
resting upon the convex valve. 

In their ‘ Brachiopod Genera of the Suborders Orthoidea 
and Pentameroidea ’ Schuchert and Cooper make this 
statement : “ When discussing or figuring the posterior 
of a brachiopod we place the ventral valve down, as this 
is the correct biological orientation of the living animal ” 
(1932, p. IS). If this means, as it seems to convey, 
that all genera of Schuchert and Cooper’s superfamiUes 
Orthacea, Clitambonacea, Dalmanellacea, Syntrophiacea, 
and Pentameracea inclined during life to rest upon the 
ventral valve, it is, like the other generalization quoted, 
dangerously broad, and it is not documented by published 
evidence. A number of species belonging to these super- 
families will be discussed below. So far, however, the 
evidence regarding attitude in some cases falls short 
of being quite conclusive. It has therefore been thought 
best to begin by treating of examples belonging to the 
Strophomenaeea, in which instance the fact that many 
genera lay upon the convex valve may be taken as 
established. 

Balcletchie Ghotjp. 

A starting-point is provided by the following distinction. 
In the clear water of Stinchar Limestone * times at 
Girvan the shelly brachiopods, such as occur in con¬ 
siderable numbers, are biconvex and plano-convex. 

* The shelly brachiopods, 'W'hich include many flattened tmd 
concavo-convex forms, found in the shaly limestone at Craighead, 
are left out of account for the present, partly because the correlation 
by Lapvrorth of the Craighead -with the Stinchar Limestone is in 
dilute, and partly because fossil collecting at Craighead Quarry 
is now difficult and slow. The correlation difficulty will require 
treatment in extenso. The writer is inclined to regard the shaly 
limestone at Craighead as Upper Stinchar or immediately post-Stinchar 
Limestone in age. 
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A typical example is the abundant Orthis calligramma 
var. craigensis Reed, from Bougang. At that locality 
the matrix in which the fossils are found indicates that 
this strongly ribbed plano-convex species lived in clear 
water on a sandy sea-floor. By contrast, in the suc¬ 
ceeding mudstones of the Balcletchie Group, into which 
a number of Stinchar species survive, compressed and 
concavo-convex types of shell are in great numerical 
preponderance. Most of these belong to the Stropho- 
menacea. But a concavo-convex member of the Orthacea, 
Plectorthis'* ardmillanensis Reed, gives a considerable 
number of specimens. It has other specialized features, 
which will be dealt with later {vide infra, p. 181). 
It would be easy to multiply examples of this decided 
change in morphology. A similar difference is also 
manifested between the faimas of the conglomeratic 
and argillaceous facies in the Balcletchie Group. This 
being so, it seems almost impossible not to correlate such 
morphological differences with influences due to the change 
in physical environment. 

The Protremate species commonest in the Balcletchie 
mudstones are Bafinesquina (Playfairia) semiglobosina 
(Davidson), which is also found with rather stronger ribs 
in the Balcletchie conglomerate and at localities, e. g., 
Bougang, in the Stinchar Group; Bafinesquina 1 subarach- 
noidea Reed, a compressed form with “ ears ” ; Christiania 
tenuicincta (McCoy); Sowerbyella semirugcUa (Reed); 
Sowerbyella ? etheridgei (Davidson); and Leptelloidea 
llandeiloe'nsis (Davidson). The first and the last four 
species are aU markedly concavo-convex (fig. Ij 1 & 2). 
One can picture shells with a contour such as theirs, 
resting upon the convex ventral valve on a muddy sea¬ 
floor. Often the concave dorsal valve would be covered 
with a film of silt, but it could be raised with little chance 
of any foreign material entering the shell. The broadly 
depressed surface would cause any detritus to slip off 
posteriorly towards the cardinal margin. 

The mantle of a brachiopod has a marginal armature 
of setse. In modem Lingula these have been observed 
erected along the lateral margins for the exclusion of 
sand and mud. It is natural therefore to believe that in 
Strophomenacea living on a muddy sea-bottom, and 
handicapped by their sedentary state, features of external 
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morphology also should show adaptation for the exclusion 
of foreign material. Detritus, if it found entry in con¬ 
siderable quantity, might not readily be ejected. 

The Strophomenacea in general have the pedicle much 
attenuated. It is often lost in the adult. This appears 
to have been the case in the predominant Balcletchie 
species. The pedicle became atrophied, and their concavo- 
convexity permitted them, as it were, to float ” on the 
muddy sea-floor. While the ventral umbo became 
increasingly incurved, the delthyrium, at least during 
the growing period of the shell, may have remained open. 
In several of the abundant compressed and concavo- 
convex species at Balcletchie laterally divergent rugae 


Fig. 1. 



Outline sagittal sections o£ tjrpical concavo-convex species of Stropho¬ 
menacea in attitude assumed during life: (1) Rafinesquina 
{Playfairia) semiglobosbia, X 1J ; {2) Sowerbyella ^ etheridgei, x2; 
(3) Leptcena rkomcboidalis var. a Reed, X 2. All from the 
Balcletchie mudstones. (After Reed.) 

appear intersecting the hinge-line. So far as the dorsal 
valve is concerned this modification would tend to 
direct away from the unclosed delthyrium the mud 
thrown off by the valve in opening. Such a view is 
suggested by species like Rafinesquina ? subarachnoidea 
and Sowerbydia seminigata. But a fuller demonstration 
of the point can be given from Leptcena rhomboidalis 
Wilckens—^the most persistent of all the Girvan Brachio- 
poda. A primitive variety of this species (fig. 1, 3) 
occurs, but not in any number, in the Stinchar Limestone, 
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in the shaly limestone at Craighead, and in the Bal- 
cletchie mudstones. This primitive variety shows the 
sudden geniculation of the valves characteristic of the 
group, and rugse homeomorphic with those in the two 
species mentioned above. The primitive variety of 
L. rhomboidSis, however, does not have the wing-like 
outgrowths which are developed in most of the later 




Outline diagrams of Strophomenacea, showing modification of cardinal 
extremities : {i) Rafinesquina t »ubaTachnoidea, X If ; [2) Sower- 
hydla semimgataj x 2; (3) Sowerhydla undidata var. tricostata, 
X2; (4) Leptcena rhowboidaRa var, xf. (1) and (2) from 
the Baicletchie mudstones; (8) from shaly facies, Saugh Hill 
Group, Woodland Point; and (4) from impure limestone. Penkill. 
(After Reed.) 

varieties at the extremities of the long hinge-line. These 
outgrowths (fig. 2), it is suggested, arose in response to 
the necessity of warding off silt from the lateral edges of 
the opening shell. Similar auriculation is present in 
R. ? svbartKhnoidm, and was probably a factor in its 
succ^sful struggle for existence. In this way con¬ 
centric rugae on concave valves and extensions of the 
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cardinal angles may be regarded as adaptations parti¬ 
cularly useful when detritus was slipping off the surface 
of the upper valve. 

A different suggestion must be made to account for 
corrugations on the lower valve. If we take L. rhom- 
boidnlis, we find that the concentric folds on the ventral 
valve are most pronounced at points immediately behind 
the line of geniculation. In this position no doubt they 
would help to maintain the stability of the shell on a 
muddy or sandy sea-floor. When the centre of gravity 
of the organism was changed and weight added posteriorly 
by the raising of the upper valve, these corrugations 
would be a means of preventing the ventral valve from 
sliding forward and sinking along the hmge-line. Such 
sinking, if it took place, might have allowed the ingress 
of foreign particles at the posterior angles. In some of the 
less transverse forms of L. rhomboidalis the rugae are 
particularly strong on the lateral parts of the shell. The 
writer correlates this with the fact that the more eqxd- 
dimensional shells would have a greater tendency to upset 
in a sideways fashion. From this argument it will be 
seen that, while rugae on the lower valve serve primarily 
to maintain stability, the final explanation lies in the 
principle of the exclusion of foreign material. 

In corroboration of these views it may be pointed out 
that similar interpretations present themselves for external 
features in the developmental history of Productus 
J. Sowerby. The terminology employed by Miss H. M. 
Muir-Wood (1928) in describing the external morphology 
of certain groups of Producti would, with little modifi¬ 
cation, be equally appropriate to the many varieties 
of L. rhomboidalis. From the comparison of adults of 
different species of Producti it may be seen that the trend 
of evolution among these is from plano-convex to concavo- 
convex to geniculate, with even further developments. 
Geniculation appears rather late in Productid evolution, 
probably because its function of maintaiaing stability 
was to a great extent taken over by the early appearance 
of anchoring spines. In the diverse forms assumed by 
the varieties of L. rhomboidalis the influences which 
produced geniculation operated more quickly, and in aU 
varieties, probably because of the non-appearance of 
such spines. 
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We may now consider the mud-dwelling Baloletchie 
species from another aspect. It is a s tak i n g fact that 
the abundant forms are characterized in most cases by 
thread-like strise, and occasionally, as in an instance like 
that of Sowerbydla ? elheridgei, may even have a smooth 
exterior. line ornament appears to be an important 
feature in adaptation to a muddy environment. The 
fine striae are normally radial, but an interesting exception 
is afforded by the numerous individuals of Christiania 
tenuicincta. Varieties of this species occur in the Girvan 
district with a long range in the Ordovician, but it reaches 
its greatest abundance in the Balcletchie mudstones. 
It is also common in the fine muds of the Brummuck 
Group at a new locality on the E. brow of Quarrel Hill, 
680 yards S.W. of High Mains Farm. Its field relations 
prove that this species was highly successful in a muddy 
environment. It carries closely spaced concentric strise 
on both valves. One may hazard that this arrangement 
of strise points to a distinct trend of evolution. The 
concentric furrows would help to keep fine silt from moving 
towards the anterior part of the shell. But apparently 
they were not enough. So G. tenuicincta, like other 
Strophomenacea so far discussed, is concavo-convex. 

In relation to the function in Christiania tenuicincta 
of the concave dorsal valve, structurally weakened 
by its concentric striation, it is noteworthy that on its 
inner side it has four girder-like longitudinal thickenings. 
Although doubtless these functioned as septa in con¬ 
nection with the inhalent and exhalent sjrstem, I venture 
to interpret them also as buttressing the thiu dorsal 
valve. Such internal support is restricted to the valve, 
which from time to time had to throw off a load of silt; 
the highly convex and much thicker ventral valve had 
no need of reinforcement. 

The compressed Strophomenacea, so common in shaly 
environments, have not yet been separately considered. 
Further rrference to such forms will be made in tUgfinaeing 
the shaly facies in the Saugh Hill Group at Woodland 
Point {vide infra, p. 177). An especially good example, 
from the Balcletchie mudstones, is Safinesquina ? sub- 
araehnoidea, to three features of which attention has 
already been directed, viz., thread-like costse, extended 
cardinal margin with sharply pointed “eats,” and 
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posteriorly divergent rugae. An additional point is that 
the flattened nature of the valves would not favour the 
lodgment of detritus within the shell. 

Ihe Balcletohie mudstones, at Balcletchie, pass upwards 
into coarse sandstone and pebbly conglomerate with 
abundant matrix of greenish mud. Common species 
from the lower horizon persist, to some extent, into this 
higher division of the Balcletchie Group. The most 
notable of these are SawerbyeUa semirugcda and Christiania 
ienuicincta, the latter developing a rather massive ventral 
valve. But while such Strophomenacea continue into 
the Balcletchie conglomerate the fauna of this division 
is in great contrast with that of the mudstones. It is 
sufi&cient for the purpose of this paper to say that 
biconvex and strong-ribbed forms appear in force. 
Orthids are numerous. It is interesting to note also 
among strongly plicated forms that all three species of 
Camerella, described by Dr. Eeed (1917) from the Bal¬ 
cletchie Group, come firom the conglomerate. The same 
is true of the strongly costate Rhynchotrema ? girvan- 
ense Reed and Zygospira orbis Reed, and other species. 

Aedwell Flags aot) WniTEHOtrsB Geoup. 

Peach and Home (1899) mention that in the Ardwell 
flagstones, a slabby group of graptolitiferous sediments, 
there are narrow sandy layers containing an occasional 
brachiopod. The material of these layers it is now 
suggested w^as carried from a neighbouring coast-line 
and deposited by timamis. This view is supported 
by iVIr. S. M. K. Henderson’s recent discovery of miniature 
breccia beds in the Ardwell Group. These he attributes 
to the effect of submarine earthquakes. My collection 
from the Ardwell littoral facies is not yet sufficiently 
large to be discussed, but this matter is mentioned 
because of the light which it throws on the origin of 
narrow, highly fossiliferous bands in the succeeding 
Whitehouse, Drummuck,—^and possibly MuUoch Hill 
Groups. 

The concentrated bands of broken shells, corals, and 
crinoids in the Whitehouse Group, at Shalloch Mill and 
Whitehouse Bridge, contain contrasting types of brachio¬ 
pod. In this association Nicoldla actonice Sowerby, 
with its very strong ribs, is an outstanding species, but 
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individuals with fine radii are equally numerous. One 
is therefore inclined to think that the shells have been 
swept up from different t37pes of environment. In the 
more shaly rock, close to the main bed of transported 
fossils at Shalloch Mill, one can obtain members of what 
appears to be a distinct fauna with predominating 
Dalmanellacea and Gasteropoda. Five specimens of the 
former were found, all with the convex ventral valve 
downwards. As collecting in this group is not easy 
further discussion of its fauna is postponed. 

Drtimmuck: Group. 

In the Drummuck Group, the topmost formation of the 
Ordovician at Girvan, four considerable faunal assem¬ 
blages can be studied. A new locality, in very fine mud¬ 
stone, is at present being examined. It is situated beside 
a small burn on the E. brow of Quarrel Hill, 680 yards 
S.W. of High Mains farmhouse, in a faulted strip of the 
Drummuck Group. It represents the lowest * horizon 
at which a large fauna can be collected. At this locality 
gasteropods and lamellibranchs share dominance with 
mud-dwelling species of brachiopod. 

About 60 yards downstream from this Quarrel Hill 
locality, at a higher horizon, there is a bed of coarse 
shelly sand, 5 inches thick, the bottom half of which 
is crowded with a transported littoral fauna. This bed 
may be one of the “ Starfish Beds ” referred to by 
Lapworth (1882, p. 629) in a table of strata, but he makes 
no mention of it in describing the divisions of the 
Drummuck Group (pp. 617-621). The lithology and 
the occurrence of the fossils in this bed closely resemble 
these features in the well-known “ Starfish Bed on the 
S. bank of the Ladybum. Both beds contain trans¬ 
ported faunas, but the latter alone contains Asteroidea, 
so that the name “ Starfish Bed ” should be applied 
only to it. 

The Starfish Bed ” proper occupies a rather high 
horizon in the Drummuck Group. It is of sandy facies, 
albeit with a proportion of finer material, and contains 
a remarkable concentration of fossil remains. The total 
thickness of the sandy bed, as exposed during recent 

* Fossils found at a still lower horizon, in the grit at the base of the 
Dru mmu ck Group, on Quarrel Hill, are not yet adequate for discussion. 
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digging? varied from 11 inches to 18 inches, and the 
stratum with fossils varied from 6 inches to half-an-inch. 
Such thinning of the “ Starfish Bed/’ which was observed 
within a distance of 5 feet, may be regarded as evidence 
of its deposition by a tunami, and further indication 
to this effect is provided by the occurrence in it of a few 
cherty pebbles with rounded irregular angles. Such 
pebbles are quite foreign to the surrounding mudstones. 
Two of them, presumably brought from the sandy shore 
wh^e the accompanying organisms originally lived, 
were found by Mr. J. L. Begg and the author in about 
4 square feet of the bed—^the one roughly 2J inches by 2 
by 1 and the other IJ inches by 1 by 1. 


Fig. 3. 

t 

2 

Schizophordl<i fallax (Salter). 

(1) anterior view, showing sinus and lateral lobes; (2) ventral valve, 
showing sinus, nat. size. From the “ Starfish Bed,” Drummuck 
Group. (After Keed.) 



The fourth fossil locality to be discussed is that at 
South Threave farmhouse, in mudstones typical of the 
upper part of the Drummuck Group. At this locality 
we find gasteropods and lameUibranchs dominant, and 
only a few species of shelly brachiopod. Here conditions 
of life for the Brachiopoda, and even for the MoUusca, 
appear to have been distinctly adverse. 

In the fine green mudstones on the E. brow of Quarrel 
Hill the Strophomenacea, as might be expected from 
our experience in the lower part of the Balcletchie Group, 
make up the bulk of the brachiopod fauna. Eochonetes 
advena Reed gives rise to the largest number of individuals. 
It is an early member of the family Productidse, and 
assumes a moderately concavo-convex form. In the 
beds under discussion it occurs lying in difEerent positions, 
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so that here, as in the Baloletchie Group, even the finest 
muds must have been deposited within reach of wave 
movement sufficient to overturn empty shells. A variety 
of Leptema rhowhoidcdis, large specimens of Christiania 
tenuicincta, and the finely ribbed Stropkomena vaiens Eeed 
are also very common. 

The Chrthoidea are represented by two plentiful species. 
The first of these is SchizophoreUa fallax (Salter) (fig. 3), 
also common in the “ Starfish Bed,” where, however, 
it averages a smaller size. It is a trilobed form, with a 
deep sinus on the ventral valve and corresponding fold 
on the dorsal valve, upon which the majority of the 
specimens are found resting. The abundant occurrence 
of such a form among mud-dweUing tjrpes calls for 
explanation. I believe that this will be found along the 
litiftfl that such a trilobed brachiopod was adapt^ to 
life in currents, however slight *. Its shape probably 
caused it to wheel round, like a wind-vane, in a changing 
current. The pedicle end, if this view can stand, faced 
in the direction from which the prevailing current came. 
The lateral lobes would provide a shelter in the eddy 
behind which food particles would automatically collect. 
Excreta would be carried away by the stream of water 
directed through the sinus on the ventral—^in this instance 
the upper—^valve. This hypothesis is in keeping with 
Morse’s description of the maimer of ingress and exit 
of sea-water in Lhigula (fig. 4): “ .... the anterior 
border of the pallial membranes contracts in such a way 
as to leave three large oval ojienings, one in the centre 
and one on each side.... A continual current is seen 
passing down the side-funnels and escaping by the central 
one ” (1878, p. 157). Orton (1914) believes that this is 
the general rule for most brachiopods, and sees in triloba- 
ticai and bilobation the morphological result of lateral 
inhalent channels and a central e:^lent channel. The 
writer goes a little further, in order to explain the success 
of S. fallax, and points out the possible advantages from 
sea-currents. The other member of the Orthoidea, 
occurring in abundance on the E. brow of Quarrel TTill 
is Parmorthis degantula var. dnimmuckensis (Reed), which 
here reaches a greater size than at South Threave. 

♦ Mr. R. Elmhirst points out to me the abundance of modem 
brachiopods in the strong currents of Loch Linnhe. 
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In the mudstones at South Threave, also laid down 
within reach of wave disturbance, only three species of 
brachiopod are at all common: these are P. elegantula 
var. drummucheTisis, Dayia cymbula var. girvanensis Reed, 
and Strophondla undata (McCoy). The last belongs to 
the Strophomenacea, and its adaptation to a muddy 
environment can be understood without difficulty. The 
first two, however, take us into new ground. Kiey are 
widely separate phylogenetically. The first is a Protre- 
mate, belonging to the Dalmanellacea; the second is a 
Telotremate, and attributed to the Spiriferacea Waagen. 
Yet the two species show a marked homeomorphy, in 


Fig. 4. 



Lingula lepidula Adams. 

(1) setsB forming one exhalent and two inhalent tubes; (2) anterior 
■ view, showing position of tubes; (3) lateral view, showing setse 
erected for exclusion of foreign material. (After Morse, 1902.) 

the broad shallow sinus, widening anteriorly, on the 
dorsal valve of each, in the bilobed appearance of the 
shells when viewed from the anterior, and in the sub- 
carination of the ventral valves. If we omit the stropho- 
menid these two species are the only representatives 
of the shelly brachiopods at all commonly found at South 
Threave. In such circumstances homeomorphic develop¬ 
ment in two species of such diverse descent almost 
certainly points to a common perfection of adaptation. 
The sinus probably served a similar purpose to that 
in SchizopJiordla fallax. Pood-particles would collect in 
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the appropriate position with regard to the inhalent 
channels. The broad median sinus at the same time 
renders the dorsal valves of the two species almost concave. 
It is very inviting, on the analogy of the concavo-convex 
Strophomenacea, to regard these dorsal valves as adapted 
to the function of mud removal. If so, then P. elegantula 
var. drummuchensis * rested on its ventral valve and 
jD. cymbula var. girvanensis did likewise. In support 
of this conclusion it may also be noted that in the interior 
of the ventral valves of both species there are localized 
thickenings which may have served as weights in main¬ 
taining the balance of the shell. 

The species from the mudstones on the E. brow of 
Quarrel Hill and from those at South Threave serve to 
show us the types of the normal non-transported fauna 
of the Drummuck Group. Almost all the mud-dwellers 
tend to have relatively fine ribbing or a smooth shell. 
Among the plentiful species SchizopJioreUa fallax, which 
also occurs in the “ Starfish Bed,” shows the strongest 
costae. With this exception the mud-dwelling types 
are in striking contrast with the brachiopods in the layers 
of shelly sand. In the coarser material, biconvex and 
plano-convex, strongly ribbed, forms make an important 
appearance. 

The lower half of the 5-inch bed of shelly sand on the 
E. brow of Quarrel Hill is crowded with small sharply 
ribbed species. These include strongly ribbed plano¬ 
convex Plectorthis ” thraivensis Reed and a considerable 
number of Skenidium lewisi var. asteroidea Reed. The 
latter is not common in other parts of the Drummuck 
Group. Most members of the genus Skenidium^ it should 
also be noted, are rather more finely costate and prefer 
a muddy environment. Associated with the brachiopods 
there are numerous ossicles of crinoids, many stellate 
casts of which are beautifully preserved. On a superfilcial 
inspection these casts sometimes appear very like asteroids. 
Mr. J. L. Begg suggests that this may possibly have led 
to the bed being regarded as a Starfish Bed ” by Lap- 
worth (1882, p. 629). In the circumstances it is proposed 

* Under the variety P. elegantula var. drummuchensis Dr. Reed, 
if I interpret him aright, includes, as weU as the nearly concavo-convex 
variety discussed, another lorm, the dorsal valve of which is gently 
convex, with only a narrow median depression. This biconvex form 
is found in the “ Starfish Bed ” (sandy facies), but not at South Threave. 
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that this pseudo-Starfish Bed shoidd in future be referred 
to as the “ Criuoid Bed ” of Quarrel ffiU. 

In the '' Starfish Bed ” proper strongly ribbed forms 
occur in force. Examples which provide large numbers 
of individuals are: Plecforthis ” thraivensis, plano¬ 

convex ; Dinorfhis porcatu (McCoy), mostly plano¬ 
convex ; Glyptorthis crispa (McCoy), biconvex; Schizo- 
phorella fallax (Salter), trilobed; Nicolella actonice var. 
asteroidea Reed, plano-convex. These shells have 
apparently been transported and concentrated together, 
but none are broken. On account of the transportation 
direct evidence of original attitude is not available, but 
indirect evidence may be adduced. Observations in 
some layers on the species mentioned showed about equal 
numbers in the case of each species resting upon the 
ventral and upon the dorsal valve. This was particularly 
true where the shells were most crowded together. But 
in other layers shells resting upon the convex or the 
more convex valve were seen to outnumber those resting 
upon the concave, flat, or less convex valve. The explana¬ 
tion of this seems to be that where the shells were least 
impinged upon by other shells they sank with the heavier 
valve downwards. Reverting therefore to a generalization 
of Davidson’s (1859) argument, that the thicker heavier 
valve is that on which the organism rests, and applying 
this principle to the Orthoidea found in the “ Starfish bI^,” 
we take the interesting view that while species like 
D, porcata very probably rested upon the convex dorsal 
valve, a species like N, actonice var. asteroidea rested upon 
the thick convex ventral valve. We have already decided 
from other evidence that S, fallax lay upon its dorsal 
valve; the same is probably true of “P.” thraivensis 
and G, crispa, although these had valves not very unequal 
in weight. Different genera or families of the Orthoidea 
therefore adopted respectively different attitudes, some 
forms leaning over upon the dorsal valve and some upon 
the ventral valve. 

The Starfish Bed ” also contains species of Stropho- 
menacea, the common ones being a rather equidimensional 
variety of Leptcena rhomboidalis, and many specimens of 
Sawerbyella thraivensis (Reed). In the case of the former 
in some bands those found resting on the convex valve 
outnumber the others by two to one. In regard to 
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8. fhraivmsis, a very light shell, the evidence is highly 
contradictory. Fortunately we are already fairly certain 
that both rested on the convex ventral valve. 

MiriiLOCH Hill Group. 

It is not proposed in this paper to do more than mention 
the fauna of the MuHoch Hill Group. This group con¬ 
tains concentrated beds of shells up to several inches 
thick. These beds differ from the “ Starfish Bed ” and 
from other beds with transported faunas in the earlier 
groups in the important respect that, so far as the present 
examination has gone, the fauna which they contain 
is not distinguishable from that which comprises the 
isolated individuals in the body of the muddy MuUoch 
Hill sandstones. Observations on attitude, taken from 
the sporadic fauna, tend to confirm conclusions already 
indicated. A new observation here is that the globose 
Whitfielddla angustifrom (McCoy), belonging to the Spiri- 
feracea, is found almost invariably resting on the convex 
dorsal valve. Taken in conjunction with the tentative 
conclTision regarding the variety of Dayia cymbula found 
at South Threave, this fact seems to indicate that in 
different members of the Spiriferaceae we may expect 
to find the adoption of different attitudes. 

Saugh Hill Group. 

Dr. Whittard (1932), working on the Valentian of 
Shropshire, has drawn up a table of fossils, showing those 
living in sandy beds, those living in shaly beds, and those 
found in both. In general, his conclusions regarding 
the genera and morphological types which show a decided 
preference for the one or other enviroument are not unlike 
those reached in this paper. Inflated, strongly costate 
orthids of the ccdligramma type are found by Whittard 
to prefer sandy be^, while fine-ribbed concavo-convex 
shells like Sowerbydla are recorded as typical in shales. 
Trilobed forms are found to thrive in both types of environ¬ 
ment, and the same holds good of shells like Parmorthis 
deganitulu (Dalman). Such a type, as I have pointed out 
{vide su^ra, pp. 173-174), possesses the adaptational 
advantages both of a trilobed form and of a concavo- 
convex form. Whittard’s contrast, like those m the earlier 
part of this paper, is drawn between sandy and shaly 
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faunas. IVom the Saugh Hill Group at Girvan we can 
go a step further, and demonstrate a contrast between a 
limestone fauna living in a clear sea and the fauna of 
a mudstone. 

The Saugh Hill Group, where it outcrops on the south 
side of Woodland Point, 2^ miles S. of Girvan—^the beds 
can be examined between tides,—^provides a passage 
upwards from a limestone facies to a shaly facies. The 
shales end in a well-known graptolitiferous horizon. 
Within a few inches in the lower strata the brachiopod 
fauna can be seen to change entirely. The bands of pure 
limestone contain large biconvex shells, mostly smooth- 
shelled pentamerids, while the shale in part consists of 
layer after layer of compressed and concavo-convex forms. 
In the shaly facies the Damanellacea and Strophomenacea 
are particularly abundant. The light shells of the former 
superfamfly must have been very liable to be overset, 
but those collected were found by a small majority to be 
resting with the convex ventral valve downwards. The 
same was found to be true of the small members of the 
Strophomenacea, such as Leptdloidea scissa 0. T. Jones 
and Soiverbydla undulata var. tricostata (Eeed). The 
abundant large Strophomenacea, mostly found Testing 
on the ventral valve, are Leptcena rhoynboidalis var. € Reed, 
with large wing-like outgrowths at the cardinal angles, 
and Stropheodonta jamesoni Reed, a finely costate com¬ 
pressed species with strong divergent rugse intersecting 
the cardinal margin. Also very common indeed is 
Schmhertdla periinax Reed, a member of the Stropho¬ 
menacea, much compressed, and usually found resting 
on the dorsal valve, which in convexo-concave forms like 
Schuchertdla and Strophomena is the convex valve. 
Trilobed forms are represented by fairly common Atrypa 
hnbricata (Sowerby). This shaly fauna, which lived 
among silt in a sea with probably a good deal of fine 
muddy material in suspension, does not overlap, except 
in the case of a few individuals, with the fauna of the purer 
limestone beds. 

A deduction from the dominant forms in this fauna is 
that extended cardinal margin and narrow body space 
are very common in a muddy environment. Long 
hinge-line implies the increase in length of the anterior 
and lateral margins. This means that the organism 
would collect food and oxygen from a gieater water area. 
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The special significance of this adaptation can be under¬ 
stood when we realize, as is shown by H. B. Moore (1931, 
p. 328), that mnd is an active oxygen absorber, and that 
therefore the water immediately in contact with a mud 
will be relatively oxygen-poor. The compressed nature 
of these brachiopods, it may be added, would at the same 
time lead to smaller requirements of food and oxygen. 

That so many long-hinged forms lived among soft 
yielding muds seems fatal to C. E. Beecher’s view (1901, 
pp. 77-78) that extended hinge-line originated in forms 
with short pedicle living attached to flat objects of 
support.” Different opinions on this question, including 
Orton’s important contribution (1914), are discussed by 
Professor T. N. George (1933, p. 439). 

The Woodland Point limestone was laid down in clear 
water on a sea-floor intermittently covered with a thin 
layer of mud. Its fauna comprises in principal Strick- 
landinia lens var. Reed, S. lirata var. scotica Reed, and 
BarrandeUa undata (Sowerby). These species sometimes 
occupy a band in the shaly facies, but when they do so 
they are usually unaccompanied by the normal shaly 
fauna. The mud in the case of such bands may have been 
very slowly deposited. The pentamerids in question 
appear to have been adapted to meet moderately muddy 
conditions, though not to meet such conditions as prevailed 
during the deposition of the normal shaly beds. 

This view finds support in the fauna of the calcareous 
flagstones at Newlands farm, N. of Dailly. Here the 
three pentamerid species occur, though 8. lirata var. 
scotica is not common, in association with species like 
Leptelhidea scissa, ScJiuchertella applanata (Salter), and 
Coelospira scotica var. Reed. The facies and fauna at 
Newlands may be described as intermediate between the 
extremes found at Woodland Point. Thus at Newlands 
a typical shaly species like Stropheodonta jamesoni is 
altogether absent, and the predominant Schuchertella 
pertinax of Woodland Point is extremely uncommon, 
being replaced by another member of the genus, L e., 
iS. applanata, which has coamer ribs and was doubtless 
more adapted to clearer water in a sandier environment. 
The intermediate nature of the Newlands lithology and 
fauna brings out with greater clarity, if that is possible^ 
the sharp faunistic division seen at Woodland Point, 
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CaMBEGAN A2s’I) Pekeiix Geotips. 

Of the succeeding Camregan and Penkill Groups it may 
be briefly noted that a contrast, which provides little 
fresh information, may be drawn between the Ekyncho- 
we/to-Grits, at the base of the Camregan Group, and the 
Upper Pentamerus-IAmestone, The names given by 
Lapworth are equally significant of the faunistic and of 
the lithological difference. The limestone is a muddy 
one—^although the water in which deposition took place 
would be much clearer than that in the case of the average 
mudstone—^and contains such characteristic muddy forms 
as Sowerbyella penkillensis (Reed), Leptcena rhoniboidalis 
var. C Reed, and abundant Atrypa reticularis Linnaeus. 
The last has a flattened upper valve with median sinus, 
so that it possesses double advantages—^firstly, for the 
removal of mud from the opening shell, and, secondly, 
in its adaptation to collect food from currents. 

The gradation between the typical faunas of limestone, 
muddy limestone, and shale is undoubtedly of great 
importance. It is a pity that there is no further evidence 
to draw upon in the Girvan district. Rate of sedimenta¬ 
tion, especially in the case of fine material which remains 
long in suspension, must often exercise a decisive influence 
upon fauna. More infoimation on this problem may 
probably be looked for from the limestones and shales 
of E. Shropshire. 


CONCLTTSIONS. 

From the evidence of the Girvan forms discussed in 
this paper, and in spite of the difficulties caused by the 
fact that they all appear to have lived within reach of 
wave action, we may conclude that there is a general 
tendency for shelly brachiopods to rest upon a convex 
valve ; in most of the species discussed that valve is the 
more heavily developed. In the Orthoidea the conclusion 
is that some genera rested upon the ventral valve, c. gr., 
Nicdldla, and others upon the dorsal valve, e, gr., Dinorthis, 
Schizophordla. In many cases the empty shells were so 
subject to be overturned that direct evidence of attitude 
is not very reliable; nevertheless, adaptations, apparently 
for mud removal and feeding, make it almost certain 
that species like Parmorfhis deganhila (Dalman) lay upon 

12 * 
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the ventral valve. The Strophonaenacea in general had 
the convex ventral valve downwards; this is true of 
Sowerbydla, Leptelloidea, Leptoena, RafinesquiTia, Strophe)- 
donta, Christiania^ Chonetes, etc., but Strophom&m and 
SchncherteJla rested upon the convex dorsal valve. 

As regards the advantageous types of external morpho¬ 
logy for different environments very definite conclusions 
have been arrived at. In muddy smroundings we find 
the greatest abundance of compressed and concavo- 
convex forms. These are usually characterized by 
fineness of radii, often by rugae, and often by acutely 
pointed cardinal angles. Clear water and a sandy sea¬ 
floor tended to yield biconvex and plano-convex coarsely 
ribbed, or at least thick-shelled, types of brachiopod. 
In a clear sea, where sedimentation was slow, as may be 
indicated by the occurrence of pure limestones, biconvex 
smooth forms found their most suitable environment 

Note on Exteenal Bibbing. 

A note on external ribbing may now be added. The 
most primitive brachiopods were externally smooth- 
shelled. Ribbing may be regarded as the product of an 
anagenetic process of evolution, while by catagenesis 
a form which has come to possess ribs may lose them. 
We are now in a position to consider the influences which 
bring about the appearance and disappearance of ribs. 
We rnay recall a suggestion which was made by Davidson 
in discussing the external ornament of Rafinesquina 
(Playfairia) semiglobosiim : “ The nature of the bottom 
of the sea may have a good deal to do in relation to the 
coarseness or fineness of the radii. Where the sea- 
bottom was composed of a fine muddy substance, such 
as was the case at Craighead, the sculpture of the shell 
was finer and more delicate, while where the bottom 
was made up of a coarse material such as at Balcletchie 
(coiiglomerate) the ribbing became coarser ” (1883, 
p. 196). This surmise from the consideration of one 
species leads up to the present writer’s position, which 
has been reached after an examination of the typical 

* If it is objected that biconvex strong-ribbed forms are common 
in limestones sneh^ as the Wenloek Limestone, it may be replied that 
such strong costation adapted its possessors to life among shelly debris 
of which such limestones are often largely composed {vide infra^ p. 181). 



Bradiiopoda of the Girmn District, 181 

brachiopods found in different facies at many horizons 
and localities. 

The evidence now available from Girvan shows that 
strong ribbing is commonest in shells inhabiting a sandy 
environment. Examples are given from the “ Starfish 
Bed,” and other sandy faunas have been mentioned. 
On the other hand, thread-like ribbing is characteristic 
of the dominant species in the very fine mudstones; 
or in the mud-dwelling species, where the radii are com¬ 
paratively pronounced, as, for instance, in Plectorthis'' 
ardmillanensis, there is a fine striation longitudinally 
between the ribs and also a fine transverse striation. 
It is perhaps not too hazardous to speculate that if the 
descendants of such a shell continued, for a sufficiently 
long time, to live in an environment of fin© mud the 
trend of evolution would be to eliminate the stronger 
ribs. At least, that is the conclusion from the observed 
instances of ribbing in the forms which are proved by 
their plentiful occurrence at muddy horizons to be 
specially adapted to that type of environment. 

While we see a few pronounced ribs developed under 
muddy conditions in, for example, some species of 
Sowerbydla, probably for the sake of greater strength, 
there is good reason for suggesting that consistently 
strong external ribbing develops exclusively in relation 
to life on a rough-sandy coast or among other coarse 
fragmentary material. A finely ribbed shell would 
not be very stable if resting on a sand in which the 
diameters of the grains were greater than the intercostal 
furrows. It seems likely that there is a correspondence 
between the grain-size of the environmental material 
and the calibre of the ribs. Ribbing, while it is a means 
towards increased rigidity, is also, the writer believes, 
an important factor in maintaining stability. This view 
finds support from the argument already advanced 
regarding the function of rugse on the downward valves 
of many species of Strophomenacea. The relative 
advantage, in a variety of environments, to forms like 
Leptcena rhomboidcdis, which has coarse rugae super¬ 
imposed upon fine radii, can also be readily imagined. 

This new theory is quite consistent with the theory, 
first advanced by Morse (1871, p. 33), that external ribbing, 
which corresponds to internal furrowing, is in the brachio- 
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pod induced and guided by setse given o£E along, the 
anterior and lateral margins of the mantle (fig. 5). Such 
setse, we know from modem forms, also serve to exclude 
foreign material. Naturally, therefore, they tend to 
be fcier and closer together in mud-dweUiiig species, 
and so give rise to fine closely spaced radii. 

The extension to the Lamellibranchia of the view 
that the early evolution of ribbing is conditioned by the 
grain-size of the environment may be possible. So far 
as the Girvan district is concerned, the Drummuck 
mudstones at South Threave are typical of an environment 
in which the dominant lamellibranchs have fine concentric 
ridges. These furrows would doubtless give, greater 
stability. They would prevent the fibne silt from moving 
towards the ventral line, while not hindering water from 


Fig. 5. 



Diagi*ainof young TerebratuliiiasepterUriarialis (Couthouy), actual length 
2 mm., showing ribs corresponding to position of setae. (After 
Morse, 1871.) 

so moving and entering between the valves, and would 
cause a “ draining ” of the sand nearest the shell. Thus 
they would ensure a firm contact with the material 
sUdiong which the shell lived. The best examples of 
very strongly radially ribbed lamellibranchs are found 
chiefly among the coarse debris of the Whitehouse Group 
and in the “ Starfish Bed.” At the latter locality the 
strong-ribbed Byssonchia radiata (Hall) is striMngly 
abundant. This species appears to prefer a sandy 
environment, and, though byssiferous, it is probable 
that its coarse ribbing arose, in a free ancestor, in 
association with such surroundings. The ribs, once 
evolved, probably remained for the sake of structural 
rigidity, but they may have continued to some extent 
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to serve their original function, especially if the shell 
tended to lie over upon one valve. It is i^erred, there¬ 
fore, that a study of the Lamellibranchia would, at least 
in some. measure, support the general view advanced 
in this paper regarding the influence of environment 
upon the evolution of external ribbing. 
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XV .—Descriptionis of new Genera and Species of 
African Aleyrodidse. By Herbert L, Dozier. 

[Plates IV, & V.] 

Apart from the four inadequately described East African 
species given in Newstead’s short paper in Mitteil. aus 
dem Zool. Mus. Berlin, vol. v. pt. 2, 1911, little is known 
of the AleyrodicUe or whiteflies of Africa, although they 
number among them some very serious pests. The 
present paper describes two new genera and nine new 
species, and is made possible through the kindness of 
Mr. J. Ghesqui^re of the Belgian Congo and Mr. H. Har¬ 
greaves, Government Entomologist for the Uganda 
Protectorate of British East Afirca, who forwarded the 
material for study. 

The type slides of the new species described are 
deposited in the British Museum, and where the series 
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permits co-type slides are to be deposited in the collection 
of the U.S. National Museum, the writer, and Mr. Ghes- 
quiere. 

The Indian Aleurodes Simula, described by Peal 
(Journ. Asiatic Soc. Bengal, voL Ixxii. p. 81, 1903), and 
placed by Quaintance and Baker with doubt in Alewrolobus, 
most likely belongs to the new genus AfriccUeurodes. 
The species was said to be very abundant on the simul- 
tree, Bombyx malabaricum, at Calcutta. 

Aleurolobus hargreavesi, sp. n. 

This species is very closely allied to the sugar-cane 
pest, Aleurolob'iis barodensis (Maskell), but is readily 
distinguished by the difference in the abdominal segments 
and in the amount of wax excretion. A. barodensis 
has the dorsum covered with chalky-white wax-meal, 
which is not present in hargreavesi. The pupa-cases 
are placed lengthwise on the blades of grass and are very 
conspicuous. 

Puporcase, —^Length 1-78 mm.; greatest width 0*96 mm. 
Of such a dense black that it has to be cleared to dis¬ 
tinguish the details. Shiny black in colour, with a narrow 
prominent white wax fringe. Elongate-elliptical in out¬ 
line. Submarginal area with suture-like markings that 
extend from the outer margin mesad ; the margin dentate, 
with very shallow rounded incisions; body-segments 
are very distinct and readily distinguish this species 
from the other described members of the genus. The 
transparent lunar eye-spots ” and tracheal pores on 
margin, so characteristic of this genus, are not discernible 
in this species. Vasitorm orifice subcordate in outline, 
with the surrounding area typical of the genus ; the 
operculum obscures the lingula and occupies most of 
the orifice (PL IV. fig. c, d). 

Described from abundant material collected by H. Har¬ 
greaves (no. 0182) on an imdetermined grass at Kampala, 
Uganda, February 16, 1928. The species is parasitized 
by an undescribed species of Encarsia. 

AUuroplatus and/ropogoni, sp. n. 

Pupa-case in specimens at hand without wax excretion. 

Pupa-case. —^Length 1-12 mm.; greatest width 1-00 mm. 
Dark brown to black. General outline oval, slightly 
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pointed anteriorly and slightly but distinctly constricted 
in the region of the “ eye-spots.” The margin distinctly 
differentiated, composed of shallow bluntly rounded 
teeth. Abdominal segments distinguished narrowly along 
the middle only; abdomen separated off from the thorax, 
the suture separating them curving upwards distinctly 
laterally and then cephalad almost to the mar^ of case. 
Beniform “ eye-spots ” very distinct. Dorsum with 
variable pigmentation, without spines, but with a pair 
of very minute clear circular pores on disk of thorax. 
Vasiform orifice very small, the inner margin apparently 
armed with-teeth. - . .In the poor specimens available 
the thoracic and caudal tracheal folds do not appear 
to be, differentiated. On account of its shape, colour, 
and “ eye-spots ” this species could easily be mistaken 
for an Almrdobus, but the vasiform orifice is not sur¬ 
rounded by a definite trilobed figure as in that genus. 

Describe from two pupa-cases ooUeoted by J. Ghes- 
<iuiere on a grass belonging to the genus Andropogon 
at Lodja, Belgian Congo, October 1929. 

TetrcUeurodes gJiesquierei, sp. n. 

Pupa-case. —^Length 0-72 mm.; greatest width 0'52 mm. 
Apparently without any wax excretion. Deep black 
in colour, but mounted in balsam and examined under 
the microscope the pupa appears light brown, with the 
submarginal area, which is set off by a very distinct suture, 
much darker, and a pair of distinct “ eye-spots ” present 
-on the cephalic end of the case. Oval in outline, the 
margins distinctly dentate ; the dorso-median and trans¬ 
verse sutures very distinct, those of the abdomen less so ; 
the transvCTse suture turns very distinctly anteriorly, 
but does not reach the submarginal suture; a row of 
three very small dark pores is present anterior to the 
tran^erse suture on each side of the dorsum. The most 
striking characteristic of the species is the very distinct 
furrow across the disk of the dorsum just anterior to the 
transverse suture. This furrow, under a big>> power 
of the microscope, appears to be roughly toothed or ridged 
along the sides. Vasiform orifice small, subcircuLr 
(PI. IV. fig. e). 

Described tom two pupa-cases, mounted in balsam 
on separate slides, collected by J. Ghesquito on Periploca 
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nigrescens at Barumbu Plantation, Belgian Congo, August 
1925. 

Neomashdlia bergii (Signdret). 

Kampala, Uganda, 1928; all stages present on the grass 
Peneccetum arvensis (H. Hargreaves). 

Genus Africalexjbodes, nov. 

Veiy closely allied to Aleurolobus Q. & B., but lacking 
the reniform eye-spots and opacity of that genus. 
Also resembling Dialeurodes Cockerell, but separated 
immediately by having the central or discal portion 
set oflE or differentiated by a very distinct suture-like 
line. In addition, the narrow submarginal area is 
differentiated by a faint line. Pupa almost flat, sub- 
circular to elliptic in outline, varying from a pale almost 
translucent colour to having the entire discal area 
reddish orange. Dorsum without papillae or large pores, 
but very minute circTilar pores often present; tracheal 
folds scarcely discernible, the pores terminating on 
margin of case in a few teeth ; vasiform orifice suboordate, 
faintly toothed on lateral and caudal margins ; operculum 
covering about half of the orifice, the lingula rather 
long, with its distal extremity visible caudad of oper¬ 
culum ; the orifice surrounded with a more or less 
distinct trilobed figure similar to Aleurolobus, the lobes 
forming a chaimel from the orifice caudad to margin 
of the case, terminating in indistinct teeth. The case, 
so far as known, is without waxy excretion. 

Genotype: Africaleurodes coffeacola Dozier. 

Africaleurodes coffeacola, sp. n. (Text-fig. 1.) 

Readily distinguished by its pale translucent colour. 

Pupa-case ,—Length 1-46 mm.; greatest width 1-28 mm. 
Lying closely appressed to lower leaf-surface and without 
a waxy excretion. Subcircular or broadly elliptic in 
outline, the margin dentate. The dorsal disk differentiated 
by a very distinct suture-like line, the anterior outline 
of this discal area somewhat rectangular, with the margins 
reticulated indistinctly. The body-segments are distinct 
on the dorsal disk and a number of very minute circular 
pores can be seen under the high power of the micro¬ 
scope ; the narrow submarginal area is faintly indicate 



188 Mr. Herbert L. Dozier on new Oemra 

and an irregularly placed row of very minute circular 
pores follow around just outside; the area outside 
of the delimited dorsal disk is indicated by numerous 
very faint, irregular, and oft-interrupted striations 
or lines. Vasiform orifice subcordate, the operculum 
covering about one-haM of the orifice, the lingtda rather 
long and clearly visible, extending beyond the operculum. 
The trilobed figure surrounding the orifice present. 


Text-fig. 1. 



Pupa of AfricaUurodes ooffeaoola, sp. n. 


and a distinct channel runs from the orifice caudad 
to the margin, where it terminates in indistinct teeth. 

Described from numerous pupa-cases, collected by 
J. Ghesqui^re in abundance on the lower surface of leaves 
of Coffea rdbusta at Lodja, Belgian Congo, March 1928. 

Africaleurodes ochnacece, sp. n. 

Closely allied to A. cqffeacola Dozier, but slightly more 
elliptical in outline and with the radial striations or 
lines more prominent and distinct. 

Pupa-case .—^Length 1-50 mm.; greatest width 1-38 mm. 
Apparently without waxy excretion. General outline 
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elliptic, flat, the margin dentate. Dorsal disk distinctly 
differentiated by suture-like line and having a somewhat 
granular appearance, the anterior outline of dorsal disk 
somewhat rectangular. Colour pale translucent, but 
the markings appearing darker and more distinct than 
with A, coffeacola. Under high power of the microscope 
the granular appearance of the dorsal disk and the 
interrupted irre^ar radial lines of the outer portion 
are shown to be due to groupings of extremely minute 
circular pores. Vasiform orifice subcordate, but less 
elongate than in A. coffeacola (PI. IV. fig. a). 

Described from four slides containing pupa-cases 
collected by J. Ghesqui^re on foliage of OcJina (Ochnacese) 
in damp forest at edge of stream, Kole (Eiver Lukenie), 
Belgian Congo, Jan. 8, 1928. 

Africaleurodes hganiaceoe, sp. n. 

Distinguished immediately from A. coffeacola Dozier 
and A, ochnacece Dozier by the reddish-orange colouring 
of the dorsal disk. 

Pupa-case. —^Length 1-40 mm.; greatest width 1*20 mm. 
Without waxy excretion. Broadly elliptical in outline, 
flat, margin dentate. General colour pale yellowish 
translucent, distinctly denser than in either A. coffeacola 
or A. ochnacece, the dorsal disk entirely, and along each 
side very conspicuous and distinct, reddish orange. 
The radial lines of the two above-mentioned species 
are indicated in A, loganiacece by a deepening of the 
colouring. Tracheal folds discernible in this species 
and terminating on margin of case in a distinct pore. 
There are four irregular longitudinal rows of very minute 
circular clear pores on the dorsal disk and a row of widely 
spaced similar pores following around its outline just 
inside of the suture-like demarcation. Vasiform orifice 
subcordate, the operculum covering about half of the 
orifice, the distal extremity of the lingula clearly visible 
caudad of the operculum (PL IV. fig. b, and PI. V.) 

Described from numerous pupa-cases collected by 
J. Ghesquiere on a plant belonging to the family 
Loganiacese at Sankuru, Belgian Congo, January 1928. 
The species is very heavily attacked by an undetermined 
fungus. 
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Aleurotrachelus africanua, sp. n. 

Pupa-case, —^Length. 0-78 mm.; greatest width 0-54 mm. 
Dark brown to black in colour, with a marginal fringe 
of white wax. The margin dentate, with the incisions 
ve:i^ shallow and rounded. Dorsum without pores of 
any kind, the body-sutures very distinct, a prominent 
fold on each side of the dorsum in the upper half, and 
along the median line of the dorsum a prominent tracheal- 
like ridge, very characteristic of the genus, terminating 
caudad by surrounding the vasiform orifice. Vasitorm 
orifice rather large, subcordate in outline ; the operculum 
and lingula very rudimentary and occupying only a very 
small part of the orifice (PI. tV. fig. /). 

Described from abundant material collected by J. Ghes- 
qui^re on Desmodium sp. at Barumbu, Belgian Congo, 
January 1926 (no. 693). This species was very heavily 
attacked by a species of fungus, kindly determined 
by Dr. T. Fetch as Aschersonia hypocreddes (Cke. & Moss.). 
One pupa-case contains a pupa of an Aphelinid parasite. 

Genus Cobbettia, nov. 

Pupa-case rather elongate-elliptical, the margin toothed. 
Tracheal folds or pores absent. The dorsal area with 
characteristic chain of small pores on each side. Sub- 
marginal area provided with prominent setae. Vasiform 
orifice subcordate, the lingula partially exposed, the 
posterior margin more or less distinctly toothed. 

Genot3q)e : Corbettia millettiacola Dozier. 

The genus is named in honour of G. H. Corbett, 
Government Entomologist, Straits Settlements and Fede¬ 
rated Malay States, who has contributed much to our 
knowledge of the Aleyrodidse of Ceylon. 

Corbettia millettiacola, sp. n. (Text-fig. 2.) 

Pupa-case, —^Length 0*86 mm.; greatest width 0-44 mm. 
Pale yellowish in colour, without wax excretion apparently, 
and rather inconspicuous on the leaf. Elongate-ellip¬ 
tical in outline, the margin dentate. Abdominal sutures 
visible and a characteristic row or chain of small more 
or less circular pores running nearly the entire length 
of the case on each side. There are very prominent 
spines or setse arranged inside the margin—^four on 
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each, side, a pair on the anterior portion, and a pair 
near the caudal end. One pupa-case bears a small pah 
of setae on the disk, and these appear easily broken oflE. 
Vasiform orifice subcordate, the posterior margin very 
indistinctly toothed; the operculum filling about half 
of the orifice, the lingula partially exposed and without 
setse. 

Described from five pupa-cases, mounted in balsam 
on two slides, collected by J. Ghesqui^re on Millettia 


Text-fig. 2. 



Pupa of Corbettia milhttiacola, sp. u. 


versicolor, a leguniinotis shrub, at Kole (Sankuru), Belgian 
Congo, Jan. 22, 1928. Two of the pupa-cases contain 
pupse of a small chalcid parasite. It is interesting to 
note that the genus MiUotia is reported to contain 
rotenone, the most potent insecticidal constituent of Denis. 

Ahyrodes periplocce, sp. n. 

Pupa-case .—^Length 0-92 mm.; greatest width 0-62 mm. 
Almost flat, subelliptical in general outline, the cephalic 
end obtusely rounded, the lower third of the lateral 
margins angled to rather truncate caudal , maa^.-. 
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tracheal folds discernible. Margin of case with very 
distinct double row of blunt teeth and with no sub¬ 
marginal area separated from the disk. Two pairs of 
very minute and inconspicuous setae are present in 
some specimens on the anterior and middle portions of 
the dorsal disk. Vasiform orifice relatively small, bluntly 
subcordate, the cephalic margin straight, the operculum 
occupying two-thirds of the orifice, the lingula distinctly 
visible caudad of the operculum. A pair of minute 
setae latero-anteriorly of the orifice. The pupa-case is 
bordered with a copious white wax fringe that radiates 
out in long arms or lobes. In balsam the pupa-case 
appears pale translucent yellowish. 

Described from numerous pupa-cases collected by 
J. Ghesqui&rein abundance on leaves of Periploca nigrescem 
at Barumbu Plantation, Belgian Congo, August 1925. 
One pupa-case contains the pupa of a parasite, easily 
identified by its antennae as a male Erelmocerua sp. 


EXPLANATION OP THE PLATES. 

Plate IV. 

Microphoto^phs of: a, pupa of Africdleurodes ochrbocecB; 5, pupa 
of AfrixMleurodes loganiaceoe; c, pup® of Aleurolohua hargreavesi 
on blade of grass; d, pupa of Al&urolobus hargreavesi ; e, pupa 
of Tetraleurodes ghssquierei; f, pupa of Aleurotra^dits africanus. 
All greatly enlarged. 

Plate V. 

Microphotographs of: a, pup® of Africaleurodes loganiaceoe, closely 
appresaed to lower leaf-surface; 6, pup® of A. loganiacecB attacked 
by fungus; c, part of the former enlarged, showing normal pup® 
of A, loganiaceoe and others attacked by fungus. 


XVI .—on Diplopoda —I. The Re-sHdy of a vnddy 
distributed British Millipede, Ophyiulus pilosus {New¬ 
port). By Sholto W. Rolfb, B.Sc. (A^c.), Dip. 
Agr. (Wye), Department of Zoology and G^logy] 
S.E. Agricultural College (University of London), Wye* 
Kent. ’ ’ 

Ofhyiulvb pilosus (Newport, 1842) is a fairly common 
British millipede. At Wye, Kent, where it has been 
taken repeatedly under plant debris, both sexes occur 
in about equal numbers. As this species has not been 
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fully described in English, the writer takes this opportunity 
of giving the following account from his own material. 

Bxtemal Characters: General. 

The animal is riendeor and shiny, being brownish black 
or black in colour, and commonly varies in length from 


Fig. 1. 



Optwfiulua pUosus (Newport), 

Fig. 1.—Head, showing also first (modified) and second pair of legs. 

(Ocelli omitt^.) Spec. 12. x c. 30. 

Fig. 2. —^Posterior extremity, showii^ tanl. Spec. 12. x o. 26. 

Fig. 3. —Modified first appendage, right side. Slide 36. x c. 70. 


19 to 19*5 mm. in the male and from 23 to 26 mm, in 
the female. The body is well covered with long bristles, 
which, however, are more sparsely distributed towards 
the anterior end (figs. 1 & 2), The dorsal part of the last 
Ann, df Mag. N. Hist. Ser. 10. Vol. xiv. 13 
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tergnm is contintied posteriorly to form a long tail 
liberally covered •with long bristles and ending in a fine 
almost transparent point (fig, 2). The animal is very 
active, and usually wriggles violently when handled, 
seldom rolling into the quiescent spiral typical of many 
lulids. 

Colour, Sculpture, etc. 

{Description of a male freshly killed in hot water.) 

The ground-colour of the dorsal part of the body is 
veiy dark brown, and this is regularly mottled with 
markedly lighter bro'wn, small subcircular patches, more 
especially towards the sides. This lighter brown prevails 
on the underpart of the body and over all of the last 
two segments. The head and first segment are also 
lighter in colour and have finer mottlings. The legs are 
whitish and very hairy. The prozonites are smooth, 
■with a few very fine antero-posterior grooves towards the 
posterior edges. The metazonites are stouter, ■with deep, 
evenly spaced, antero-posterior furrows, extending nearly 
their whole length. At the posterior edge of the meta- 
zonite there is a narrow margin with much smaller and 
closer antero-posterior grooves. The bristles are situated 
on little knobs arising at the posterior edge of the deeply 
grooved part of the metazonite, and are arranged m i-egifiar 
antero-posterior rows. They are usually a little longer 
than the metazonite. The head and first segment have 
only a few faint, short, antero-posterior grooves. The 
last three segments are legless. 

Measurements. 

The male is somewhat the smaller animal, as is shown 
by the foUo^wing figures ;— 

Specimen (11), 19-0 mm. long, 1-19 mm. wide. 

„ (12), ^,19-5 „ ., M9 

(17), c?, 19*0 ,. „ M6 „ 

„ (17) had 62 body-segments. 

Specimen (14), $, 23 mm. long, 1*33 mm. wide. 

,, (19), 25 „ „ had 53 somites. 

>» (20), $, 25 „ ,, ,, 64 ,, 

„ (21), $,26 „ „ „ 62 

„ (22), $,26 „ „ „ 64 „ 
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Ocelli. 

These aare quite distinct and easy to count. They 
project externally as hexagonally bordered elevations 
almost black in colour, and giving in some lights a honey¬ 
combed appearance. They are arranged regularly within 
an equilateral triangle, one apex of which points forwards 
to the base of the antenna. Occasionally some of the 
rows of ocelli are not complete, but this does not usually 
affect the arrangement of the others. 

In parallel rows from the base of the antenna the 
following were counted :— 


specimen (11), Left. 2, 3, 4, 5, 6, 7, 8, 9 =44. 

Right. Ditto. =44. 

» (12), <J. Left. 3, 4, 5, 6, 7, 8, 9 =42. 

Right. Ditto. = 42. 

» (15), <^. Left. 2, 3, 4, 6, 6, 7, 8, 9 =44. 

Right. I, 3, 4, 5, 6, 7, 8, 9 =43. 

„ (19), $. Left. 2, 3, 4, 5, 6, 7. 8, 8 =43. 

Right. Ditto. =43. 

„ (20), ?. Left. 2, 3, 4, 6, 6. 7, 8, 7 =42. 

Right. 1, 2, 3, 4, 6, 6, 7, 8. 9 =4.5. 

„ (21), ?. Left. 1 (3+1 smaller), 4, 5, 

6, 7, 8, 8 =43. 

Right. 2, 3, 4, 5, 6, 7, 8, 7 =42. 



OphyitUua pUosua (Newport), Both gonopods of right side, 
interior astpeot. Slide 23. X c. 77. 

A., anterior gonopod; P., acute process; P., flagellum; T., posterior 
gonopod (tclopodite); M., “ middle-plate.’* 


Ophyittlw pilosuB (T^ewport), <J. 

Fig. 6.—^Anterior gonopod and ” middle-plate ” ; internal aspect. 
Slide 23. X 210. 

Fig- 6.—^Anterior gonopod and “ middle-plate,” exterior aspect. (The 
middle-plate is turned, giving anterior view.) Slide 20. 
X 212. 


Lettering as in fig. 4, 
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MaiiB. 

In the male the first pair of appendages, i. e., the 
appendages of the second segment, are modified to form 
a pair of small, pointed, sicMe-shaped organs Which are 
used as claspers (figs. 1 & 3). 

Oonopods. (Kg. 4.) 

The posterior gonopods are longer than the anterior 
pair and stand well away from them at an angle. 

ArUerior Cfonopod. (Kgs. 6 & 6.) 

The anterior gonopod is in the form of a plate (A.) 
somewhat concave posteriorly; it has an acute process (P.) 
arising internally from its base. Between the plate {A.) 
and its process fits the coxal process (fif.)of the posterior 


Kg. 7. 



Ophyiidits pilosus (Newport), External aspect of posterior gonopod, 

showing shield-plate (S.) and groove for flagellum {G.). (Anterior 
to the left.) Slide 22. x 216. 

gonopod (the middle-plate or “ Mittelblatt ” of Attems, 
1926). The plate {A.) is somewhat thickened on its anterior 
edge and W numerous short striations towards its 
distal end. Near the base of the anterior gonopod a 
fiageUum (P.) articulates with it. The flagellum passes 
back and along a groove in the posterior gonopod. 
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Posterior Oonopod. (Kgs. 5, 6, & 7.) 

This is elongate and siibrectangnlar. Erom the base 
arises a process, the middle-plate (M.), 'which is associated 
with the anterior gonopod. The middle-plate is rounded 
at its distal end (fig. 5 sho'ws the profile and fig. 6 the 
anterior view); its anterior surface has a large number 


Fig. 8. 



Ophyiidus jniofitw (Newport), Terminal part of vulva of left side 

viewed from the posterior position. Slide 29. x 215. 

O., opercnlmn; F., vfdves of bursa ; pigment-bcmds 
of valves; G., fovea coxsdis ; A., cmapuHa. 

of small transverse striations, while its posterior part 
(“ Telopodit ” or “ Einterblatt ” of Attems, 1926) consists 
exterm^y of a long simple plate (shield-plate or “ Schutz- 
blatt ” of Attems, 1926) and internally of a subreotangular 
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plate (groove-plate or “ Rinnenblatt ” of Attems, 1926). 
The groove-plate is rather complicated in structure and 
is produced anteriorly into a number of teeth. It has 
a groove (G‘.) which parries the flagellum. 

Eemalb. 

Vtdvce. (Kgs. 8, 9, 10, 11, & 12.) 

Each vulva is in the form of a complex subcylindrioal 
chitinized projection (“ mamelon ” of BrOlemann and 
lichtenstein, March 1919). The bursa (cyphocoxite) (B.) 
has somewhat the appearance of a lamellibranch shell 


Pig. 9. 


Pig. 10. 




Ophyivlua pilosua (Newport), 

rig. 9.—Left posterior view of left vulva. Slide 60. x 70. 
Kg. 10.—Left vulva, internal aspect. Slide 60. X 70. 

Lettering as in fig. 8. 


with the hinge of its valves turned posteriorly. It bears 
a number of long thin bristles. Each valve ( V.) is strongly 
chitinized, and, in its posterior part, has a long band 
containing pigment (p.). Between the valves is a gutter 
((?.), the fovea coxcdis, which is nearly closed in; from the 
gutto an almost straight tube communicates with the 
ampulla (A.). According to BrOlemann and Lichtenstein 
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(March 1919) the ampulla contains glandular secretions, 
and is not, as some workers have supposed, for the 


Fig. 11. 



OphyiuLvs pilosus (Newport), $. 

Fig. 11.—^Left vulva, anterior view. Slide 60. x 70. 

Fig. 12.—Left vulva dissected to show the bursa (ou the left) and 
operculum (on the right). Btirsa view)^ from anterior 
position; operculum, exteme^ aspect. Slide 48. x 70. 

Lettering as in fig. 8. 

reception of sperms. The opercultun (0.) (cyphotelopodite) 
is a narrow plate, notched distally and attached basally 
to the bursa. The operculum is held between the yalves 
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of the bursa, which almost enclose it. The operculum 
is grooved on its posterior, i. e., its inner face, and anteriorly 
bears a number of bristles. The opening of the oviduct 
lies between the operculxun and the valves of the bursa in 
the position indicated by the arrow (o.). The distal part 
of the oviduct leading into the vulva is an almost straight 
tube. 

The terminology of the vulvas has been dealt with by 
BrOlematm and Lichtenstein (March 1919); the present 
writer has drawn upon this for his own description. 

Htstobioai. SxnavBY. 

This species was first described by Newport, 1842. The 
following is Newport’s account (1843, p. 316):— 

“ Description of a new British Ivl-us. By Gteorge 
Newport, Esq. lulus pilosus, Newp. V&-y like lulus 
terrestris, bvi smcdler and more elegantly formed. Black, 
shining, segments fifty-six, deeply stricded longitudinally, 
toidt the margin of each, more especially of aM the posterior 
segments, set toith fine white hairs ; and spine compressed 
and dongated. 

“ The chief characteristics of this species are the fringe 
of delicate hairs at the posterior margin of the segments, 
and the number of the latter, which amounts to fifty-six ; 
while in lulus terrestris, with which this species may 
readily be confounded, there are never more than fifty- 
one, and usually but fifty. It occurs in the neighbour¬ 
hood of London at the end of May, but is not common.” 

Newport was in error in fixing the ntunber of segments 
at fifty-six. All specimens examined by the writer had 
less tl^ this number. 

The millepede described by C. L. Koch (1847, p. 113) 
as “ J. Longabo ” is apparently the same. Here is 
Koch’s original description :— 

“ 29. J. Longabo. 

“ Dunn, walzenfOrmig, ausserordentlioh lang, mit 60 
KOrperringen; am Hinterrande des Seitenwiakels des 
Halsschildes sehr feine leicht zu tibersehende Eurohen- 
strichchen; die KOrperringe tief gefurcht, die Eurchm 
auf dem Biicken fast so breit aJs die Zwischenraume; 
das Schwanzchen gerade und spitz, dunkelbraxm, der 
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Bauch und erne Eleckeureihe uuten in den Seiten weiss, 
Lange 1" 6'". 

Vaterland. Suddeutschland/* 

The number of segments is again larger than that found 
by the uriter. J, fcdlax Meinert (1868, p. 16) is certainly 
the same as 0. pilosus :— 

“ 9. J. FALLAX. 

“ Subtenuis, ante sparsius, post densius crinitus. 

“ Vertex sulco vix uUo, foveis duabus setigeris in striam 
productis. 

“ Oculi subtriangtdares, seriebus ocellorum octonis 
transversis (44). 

“ AnteimsB altitudine corporis longiores (11 : 10). 

“ Segmentum primum lateribus leviter productis, post 
tenuiter striatis, ante aciculatis. 

“ Sculptura sat densa, profunda, striis marginem 
posticum segmentorum non attingentibus. 

Stigmata prooul pone suturam transversam sita. 
Sutura fere recta. 

Valvulse anales non marginatse, hirsutse. 

Pedes altitudine corporis multo breviores (2 : 3). 

“Long. 5 22~27m.m. (J 17—20; altit. $ l,6-l,8m.m. 
<J 0,9-l,0m.m. 

“ Numerus segmentorum 48-55. 

“ Color nigro-fuscus, micans.” 

Latzel (1884, p. 313) described in detail J. longdbo Koch 
and also (p. 316) what he thought to be J. fallax Meinert; 
but, as Porat (1889, pp. 2, 43, & 65) pointed out, the 
latter a nim al is not J, faUax Meinert, but some other 
species, and J. hngabo Koch and J, fallax Meinert are 
identical species. This is supported by the Brade- 
Birkses and BrOlemann, who suggest the adoption of the 
name Ophyiulus pilosus (Newport). The generic name 
was given by Berlese (1882-1884). 


The writer is indebted to the Rev. Dr. S. Graham Brade- 
Birks for help and advice. 
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XVn .—Parasitic Hymenoptera from Bear Island, By 
A. Roman (Stockholm). With an Introduction by 
David Laok (Cambridge). 

iNTRODtrCTION. 

The following material was collected when I was in 
Bear Island (in lat. 74° N.) in company with G. C. L. 
Bertram from June 20 to August 10, 1932. We published 
a general account of the Expedition in the ‘Geographical 
Journal,^ 1933, vol. Ixxxi. pp. 45-53. My account of 
the Trichoptera, Lepidoptera, and Coleoptera obtained 
appeared in the ‘ Annals and Magazine of Natural EQstory/ 
1933, ser. 10, vol. xii. pp. 205-210. An account of the 
Crustacea by G. C. L. Bertram has also appeared in the 
same Journal, pp. 538-543, while W. S. Bristowe has 
published an account of the Spiders in ‘ Norsk Entomo- 
logisk Tidskrift,’ iii. Heft 3, pp. 149-154. 

This account, together with the following one on the 
Sawflies by Robert B. Benson, deals with all the Hymeno¬ 
ptera known from Bear Island. 

Bear Island supports extremely few species of insects, 
but almost aJl those found, including the two species 
of parasitic Hymenoptera, were extremely numerous in 
individuals. It is therefore unlikely that the two other 
species of this group recorded by the Nathorst Expedition 
were overlooked in 1932, since the island is a small one. 
The summer came remarkably late in 1932 (see ‘ Geo¬ 
graphical Journal’), and it is probable that the latter 
species emerged, if at all, after our departure. Some 
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of the Stmomaoms collected by the Nathorst Expedition 
ajce dated July 7, but none appeared in 1932 until July 23, 
sixteen days later. The Syndipnua was first noted on 
July 17. 

Both species of Ichnexunonidae appeared only on warm 
days, this especially applying to the Stmomcuyrus, which 
was numerous on only three of the nineteen days from 
July 23 to August 10, a very few isolated individuals 
appearing on three other days. Bear Island is almost 
perpetually fog-bound in summer, and warm and sunny 
days are rare. The average temperatures for the summer 
months are June 1-7° 0., July 4-2° C., August 3*2° C., 
September 1-9® C. The Ichneumonidse appeared to re¬ 
quire a temperature of at least 6° 0., perhaps more, 
before they emerged. The remaining time was apparently 
spent under the vegetation. On one occasion both species 
were seen emerging in swarms from a patch of Salix 
polariSy together with Limnophora sp. (Diptera, Antho- 
myidae), which had a similar reaction to temperature. 
On warm days the Stmomacrus was found almost ex¬ 
clusively in the flower-heads of Saxifraga ccespitosa. 

Pakasitic Hymenoptbba from Bear Islan'd. 

The naked and mountainous Bear Island has too 
meagre a vegetation to possess a numerous Ichneumonid 
fauna, and till now only one species was known, the 
Gryptine Miarocryptus erraticua Holmg. {Phygadeuon), 
existing as a single male in the Stockholm Museum. Now 
the Cambridge Expedition has brought home no less than 
160 specimens of this family, quite an unexpected number. 
At a close inspection, however, they proved to belong 
to only two species, both of the subfamily Tryphoriiase, 
but with quite different hosts. The one is a Syndipnus, 
and certainly parasitic on one of the three sawfly species 
met with on the Expedition; the other one, a Strno- 
macrus, probably infests some fungus gnat (Myceto- 
philidse), for most of the older, highly varied rearing 
reports seem to be mistakes. This material is carefully 
mounted and labelled, but I am sorry to say that the 
specimens themselves are in bad condition, and no 
pleasure to study. Fortunately, in the Stockholm Museum 
was discovered a small lot of unnamed Bear Island 
Ichneumonids in very good condition, taken by the 
Swedish Nathorst Expedition in 1899, which was found 
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to contain both, the above-named Tryphonines, plus one 
male of the Cryptine Aclastus gracilis Thoms. {Hemitdes) 
var. rrhirmtus Bridg., and one female of the Braconid 
(Opiine) genus Biosteres FOrst. Consequently the complete 
list of parasitic Hymenoptera at present stands thus:— 

IC!KerBUMONID.aES. 

Microcryptus erraticus Holmg. 

Aclastus gracilis minutus Bridg. 

Stenomcborus pedestris Holmg. 

Syndipnus beerensisj sp. n. 

Bracontd^. 

Biosteres sp. 

Stenonuzcrus pedestris Holmg. {Orthocentrvs). 
Nathorst Expedition, 1899 : July 7, 3 cj; Aug. 14,1 
Laksvatuet: July 23, 18 $, 13 c? ; July 24, 1 1 ; 

Aug. 2, 7 $, 6 <J. Kapp OlofE: July 28, 1, $ 1 cJ. Tun- 
heim : Aug. 6, 25 $, 9 (J. 

This is the short-viaged ($) species of Spitzbergen, 
and seems to be quite common. The host may be some 
other gnat than a Mycetophilid, for the species reared 
from them have always belonged to the genus Ortho- 
centrus, s. str., and I scarcely think a reliable rearing of a 
Stenomcbcrus has ever been published. This genus of 
pigmies being very common in all northern countries, it 
must have common hosts, and gnats of several groups 
fulfil this requirement in a high degree. 

Syndipnus beerensis^ sp. n. 

Nathorst Expedition, 1899: July 20 & Aug. 14, 2 $, 3 cJ 
(types). 

Eoyevatnet: July 17, 1 <?. Laksvatuet: July 23, 4 ; 

July 24, 1 ; Aug. 2, 2 (J. Ella Lake : July 26, 1 $, 8 

Kapp Oloff: July 28,3 $, 26 (J. Kohlbukta: July 28,1 
Nor^anma : July 28, 2 $, 20 <J. Hausvatnet: Aug. 4, 
1 cJ. Tunheim : Aug. 5, 4 $, 5 (J. 

Sweden, Tome Lappmark, Vassijaure: July 16, 1918, 
1 $ (JR. Malaise, Coll. Roman). 

$. Nigra, clypeo, mandibularum basi (ssepe rufescente), punoto 
antealari, tegula, radice alari, limbo apicali segmentorum 
4.-7. anguste, horum angulis apioalibus paullo latius, ventre 
toto maculis utrinque 4-6 nigris exceptis, calcaiibusque 
omnibus stramineis vel albidis; palpi obscuri. Obscure 
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rufo sunt; femora haeo ssepe basi infdscata, iii.^ saltim 
apice, tibise—apice sensim infiiscato tarsique i. basi^ 
bi ceterum iofuscati. Alse hyalinae nervis et stigmate 
fuscis, hoc basi latius testaceo. 

Long. 4-6, ala antica vix 4*6 mm. (specimen sueoanum 6-6 mm.; 
aJa ant. 6 mm. longa). 

Cayvt bene thoracis latitudine, pone oculos nonnihil angus- 
tatum sat rotundatum, antiee visum vix longius quam 
latius, facie et fronte cum genis alutaceis, occipite tempori- 
busque nitidis, clypeo poHto antiee late rotundato, in medio 
nonnihil inflexo, genis mandibularum basi sequilongis, his 
dentibus sequaUbus, hnea interoceUari hao ocelloculari 
paullo longiore. Antennae supra medium capitis a latere 
visi insertae, filiformes corpore paullo breviores, dimidio 
apicali submoniliformi; scapo latitudine vix longiore, 
flagello (21) 22-23 (24)-articulato, in specimine suecano 
26-articulato, postanneUo longitudine scapi+pedicelli, quam 
articulo 2. vix 1*6 X longiore, articulis omnibus elongatis, 
ultimo rarius penultimo longiore (rarissime obsolete diviso). 
Thyrax subcompressus altitudine dimidio longior, pronoti 
lateribus opacis subrugosis, mesothorace praesertim dorso 
nitido, inter notaulos medium attingentes postice opaciore, 
scutello lateribus opacis, pleuris ±iiitidis subtiliter sculptura- 
tis, speculo parvo polito, pectore subquadrato mesolco 
sat profondo postice aperto. Segm. medianum a latere 
visum mesothorace abrupte minus, totum cum metapleuris 
rugosum, aiea postica minus distincta rotundata medium 
vix attingente, costa pleurali distincta, laterali sat obsoleta. 
Abdomen mo^ce depressum apice leviter compressum, 
thorace nonnihil angustius, capite+thorace sublongius, 
segm. 1. 2® longius basi angustum alutaceum, spiraculis 
ante medium sitis dentatim prominentibus, postpetiolo 
apicem versus dilatato latitudine apicali sublongiore, sulco 
dorsali angusto spiracula superante at carinis nullis margi- 
nato, segmento 2. subtransverso apicem versus normaJiter 
parum dilatato, alutaceo, spiraculis prope basin sitis, 
variolis rotundatis nitidis, segmento 3. 2® parum breviore 
cum ceteris nitidulo, ultimis duobus brevissinods, ventre 
lateribus comeo-maculato, hypopygio subcompresso apice 
tnmeato apicem abdominis attingente, terebra valvulis 
tenuibus brevissime exsertis. Pedes graciles, iii. anterioribus 
mojhce longiores femoribus latitudine 6-6xlongioribus, 
tibiis rectis breviter albo-pubescentibus, tarsis tenuibus tibia 
paullo lon^oribus, metatarso articulis 2.+3. sublongiore, 
un^e articulo 3., i.-ii. sublongiore, iii. paulo breviore, 
articulo 4., latitudine sua, i.-ii. parum, iii. duplo longiore, 
unguiculis parvis pulvillum non superantibus. Also amplse 
abdomen vix superantes, stigmate radium fere ante medium 
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emittente, nervo basali subrecto fere verticale; posticse 
abscissa radii nervo recnrrente plus duplo longiore, nervello 
antefiircali infeme fracto, bamidis 6. 

S prseter apparatum sexualem differfc: facie plerumque 
supra clypeum punctis duobus geminis stramineis (in duobus 
in^viduis e Nordhanma die 28/7 oriundis cum orbitis 
concoloribus facialibus coaHtis et in genas continuatis, 
scapi puncto subtus, liueola ante alas, coxis i-ii. proparte, 
trochanteribusque omnibus latius) omatis, pedibus latius 
nigricantibus, flagello antennali rarissime 24-artioulato. 
Long, ad 6 mm. 

This is a transition species to the Forsterian genus 
Synodites by its rather long gense, but in everything else 
it is a typical Syndipnus. In the key of Schmiedelmeoht 
one arrives at Synod, contractus Thoms, (not identical with 
Mesoleius contractus Holmg., which, according to the type, 
is a genuine Mesoleius)^ and, in fact, it much resembles 
Thomson’s species. This has, however, paler legs, the 
first flagellar joint very little longer than the second, 
the propodeum with a distinct area centralis, and the 
second abdominal tergite shining with rather obsolete 
variolse.” It was interesting to find a specimen of this 
arctic species among my unnamed Lapland Tryphonids. 
It was secured just above timber-line, where no taller 
v^etation grows than 3-4 feet high willow-bushes, and 
where many other exclusively alpine Ichneumonids have 
been found. Nevertheless, the size of this specimen 
shows that its life conditions were far better than on 
Bear Island, It is remarkable the Cambridge Expedition 
found such an abundance of this new species, for I can 
only remember one occasion when I got quite a lot of 
S. laieralis Gr. from a friend, who had taken them on 
a damp meadow in the environs of Stockholm. Generally 
this genus occurs singly or in few specimens in a day’s 
bag, but in the north it is more numerous. 


XVIII -—Sauflies from Bear Island {Hyrnerioptera, 
Symphyta). By Robekt B. Benson, M.A., British 
Museum (Nat. Hist.). 

Inteodtjction. 

This account of the sawfiies of Bear Island deals with 
the coUection made by G. C, L, Bertram and D. Lack in 
1932, and forms part of a series of papers published on 
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tbe results of this expedition, for particulars of which 
see the Introduction to the article on the “Parasltio 
Hym^optera from Bear Island ” that precedes this. 

All the species represented in the collection had been 
preTiondy obtained on the island by Mr. Elton in 1921; 
Morice (1922), in writing about Mr. Elton’s collection, 
details all the references known to him of the occurrences 
of sawfli^ in Bear Island and Spitzbergen, together with 
their synonomy. It was not thought necessary to repeat 
these references, but only to add to them. Three species 
only are recorded from l^ar Island, and so far only two of 
these from Spitzbergen ; Ammronematus cUbmck, sp. n., 
has only been found on Bear Island; Ammronematm 
v^lostis Thom, occurs also in Spitzl^rgen, Lappland, 
and Jemtland (Sweden); Pristvphwa frigida Bohem., in 
Spitzbergen as well as Bear Island. 

Kothi^ is yet known for certain about the biology 
of any of these species, althon^ it is probable that one 
or more of them are attached to the ScMx polaris Meursh 
which is found on the island. 

One larva was found by Lack feeding on this Salix, 
and though the larva spun up it died without pupating. 
No record was kept of the colour or form of the larva, and 
it is in too bad a condition to teU an 3 rthing now. It 
appears to be Nematine and is probably the larva of one 
of these three species. 

Amcmronematus alberich, n. 

Ponkmia bindoi Kon., Moiioe, 1922, p. 220. 

? Euwra sp., Thor. 1930, p. 54. 

$.— Golm/r yellowish brown, suffused with black as 
follows:— Head : in the holotype with the frontal area, the 
face round the antennse, and the upper side of the antennse, 
in the paratype the whole head except the labrum, 
clypeus, supra-clypeal area, a mark on the temples, and 
the underside of the antenna black. TTunrax in the 
holotype with a black central mark on each of the three 
mesonotal lobes, the hinder part of the scutellum, the 
whole of the metanotum, and all the under thorax except 
for an area in the middle of the mesoplenra; in the para¬ 
type aU black except for the hind margin of ^ pronotum, 
ihe tegula, and a pale area in the middle of the meso- 
pleura. lags with the coxae (except the hind one distaUy), 
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the front and middle trochanters, the proximal half 
of the femora, the tarsal segments distaJly black. Wir^s 
hyaline; costa and stigma yellowiidL white; other 
veins brown. Abdomen black except for the sides of 
terga 7, 8, and the whole of the apical segments; saw- 
sheath black at the apex, but brownish in the neighbour¬ 
hood of the hypopygium. 



Am<turomynatus aXberich, sp, n. 

a. Female saw-sheath viewed from above. 

5. Female saw. 

c. Male genitalia. 

$.—Structure :— Head not contracted behind the eyes ; 
surface punctnration slight on temples and obsolete in 
frontal area ; labrum obtuse ; clypeus short and broadly 
emarginate in front; malar space variable, in the holo- 
type shorter than antennal segments, in the paratype 
A7hn. <£? Mag, N, Hist, Ser. 10. VoL xiv. 14 
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longer; snpra-antennal groove triangular in outline, 
clearly defined, and cut off from the frontal area, which is 
clearly margined with a small carina ; post-ocellar area 
defined clearly at the sides and behind, but not in front; 
antennae short, thread-like, segments 3 to 5 equal in length. 
Thorax smooth and shining, with vague surface punctura- 
tion limited to the upper side and with scattered short 
pubescence. Abdomen short and broad; saw-sheath 
(fig. a) ; saw (fig. 6). 

Length 4^6 mm.; wing 4-5 mm.; antenna 2*5 mm. 

^.-^ohwr all black except for the tibiae and tarsi 
(which are mostly brown, sometimes obscured with very 
dark brown, almost black), and the pale apical segments 
beyond the ninth, with the genital organs; uoings as in $, 
though in some specimens the stigma is tinged with 
brown. 

(J. —Structure as in $, except that in some specimens the 
supra-anteimal groove and frontal area are less clearly 
defined, the anteimse are longer, segment 4 being a little 
longer than 5 and considerably longer than 3, and also 
except for the genital segments. Prolongation to the 
hind end of tergum 8 does not reach so much as its own 
breadth beyond the end of the segment, but the front 
of the prolongation is continued forward, separated on 
each side by a deep furrow, near to the front margin 
of segment 7. Genitalia (fig. c). 

Length 4-5 mm.; wing 4-5 mm.; antenna 3-5 mm. 

Types : Beajr Island, Nordhama, 1 $, 28. vii. 1932 
(holotype), 1 (J, 23. vi. 1932 {allotype) ; E5yevatnet, 6 
1 17. vii. 1932 ; Syvertsentjoma, 1 (J, 12. vii. 1932 ; 

La^vatnet, 1 (J, 23. vii. 1932; Ella Lake, 1 cJ, 26. vii. 1932. 

Morioe (1922) said that he did not feel much hesitation 
in identifying this species with Pontania biruloe Kon., 1907, 
although he confesses he had never seen the author’s 
types and although he had only males to examine, and 
the males do not exhibit the best specific characters, and 
although the New Siberian Islands, from which P. birulce 
Kon. was described, are situated very far away across the 
Arctic Ocean from Bear Island. It appears to me that 
the two are certainly different species; Konow says 
of P. birulce Kon., “ area frontah deleta, subtus non 
marginata.” In the specimens under consideration the 
frontal area is shai'ply margined with a distinct keel; 
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this applies to the specimens collected by Elton as well 
as to Lack’s specimens. The character of the frontal 
area is generally fairly stable in this genus and is not 
given much to mdividual variation. It is clear therefor© 
that they cannot belong to P. birulce Kon., and it is 
difficult to understand why Morice identified them with 
that species at all. 

The new species is very close in structure to Pontania 
forsiusi Enslin and P. phylicifolice Porsius, from which 
species it differs in the keeled frontal area and the broader 
saw-sheath when viewed from above. It also differs 
from P. phylicifolice Porsius in that the cl 3 rpeus is only 
roundly emarginate in front and not sharply excised, 
the cerci are long, being almost as long as the saw-sheath, 
while in P. phylicifolice Porsius they are considerably 
shorter than the saw-sheath. 

In spite of this close similarity with species of the 
genus Pontania it was decided to place the new species 
in Amauronemaius. In adult structure the genera run 
very close, but the saw of the new species is more typical 
of Amauronematus and is better placed there unless the 
larvse are found to be the inhabitants of galls. Pontania 
forsiusi Enslin would also be better placed in Amauro- 
nematus. 

The specimen recorded by Sig. Thor (1930) as 
“ Euura ? sp,” may, of course, be some entirely different 
species not represented in the present collection ; but as 
Euura adults are separated from those of Pontania mostly 
on a small neuration character—^the absence of the second 
transverse cubital cross-vein—it is very probable that this 
is a shghtly abnormal specimen belonging to the same 
species. Such specimens are quite common in any 
moderately long series of Pontania or other Nematinse. 

Amaurone'tnatus villosus Thoms. 

Amauron&maius hyperhoreus Thoms., Koenige & Le Roi, 1911, p. 273- 

Amauronematus viUosus Thoms., Morice, 1922, p. 220 (for further 
bibliography). 

Bear Island, BoUevatnet, 1 $, 4. vii. 1932 ; Laksvat- 
net, 1 $, 10. vii. 1932 ; ROyevatnet, 3 cJc?, 17. vii. 1932 ; 
Walrus Bay, 1$, 18. vii. 1932; Antarctic Pjellet, 1 $, 
18. vii. 1932 ; north foot of Mount Misery, 2 $, 18. vii. 1932, 
1 $, 20. vii. 1932, 1 $, 29. vii. 1932. 


14* 
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All these specimens have segment 3 of the antennas 
decidedly shorter than segment 4. In the females the 
average proportion is 8: 9, in the males 4: 5. This 
same proportion applies also to the specimens of this 
species taken by Elton in Bear Island in 1921 ; the type- 
specimen of Nematus brachyamntkvs var. pallidiimais 
Cameron (Spitzbergen), which was also described as 
Nematus gdidus W. E. !l^by, belongs to the same species, 
but now, nnfortimately, hafi its antennse missmg. 

In Enslin’s key, 1916, p. 403, this species is placed in 
the group with antennal segment 3 longer than 4, and 
although this character is used for a major division of the 
genus, yet Enslin notes that sometimes in this particular 
species segment 3 is shorter than segment 4. 

Amai^ronematus viUosus Thoms, is not a typical repre¬ 
sentative of the genus. It would be better to restrict 
the genus to those species with short antennae in the 
female. The species with long antennae are at present 
placed in Nematus ( ^Eohocneme) \ this is but an arbitrary 
arrangement, as the genus now contains species which are 
clearly not related closely to each other— N. lucidus Panz., 
the genotype, for instance, is more closely related to 
Amanironematus Jiistrio Lep. than to N. crassus Fall. 
Rather than add to this confusion it has been decided to 
retain A. villosus Thoms, for the present in the genus 
Amauronemaius, where it was placed by Konow. 

Pristiphora frigida Bohem. 

Pristiphora addungi Knw., Koenlge & Le Koi, 1911, p, 276. 

PrisUphora frigida Bohem., Morice, 1922, p. 220 (for farther biblio¬ 
graphy). \ 

Bbab Islakb, Walrus Bay, 11 (J, 5 $, 29. vi. 1932. 

P. frigida Bohem. is not a normal representative of the 
genus Pristiphora, but it belongs to the group with 
claws, which, together with the type of saw, surest 
a link with the genus Pontopristia. The European 
Prisiiphora am&niorun FOrst., of which the type-series 
was bred out of Saliai catkins ♦, and the North AmArinn-Ti 
Poniania amentivora Rohw., wMch was bred from larvm 
feediug in the pistillate catkins of SaMx AumiZis Wahlemb., 

* The fact that Pristiphora amerdxmim FOrat. was bred from SoS/iaa 
catkins has been overlooked by recent authors, sdthoo^ it was recorded 
in the original description of this species (FSrster, Ver. Naturhist. Ver. 
d. preufis. Rheinl. xi. 1854, p. 3341. 
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botli appear also to belong to this group of species ; but 
it is not yet tnown whether the larvee of other members 
of this species group also live in Sdlix catkins. 

The eighth tergum in the male of Pristiphora frigida 
Bohem. has the typical depressed triangle and raised 
longitudinal keel not projecting distally of normal 
Pristiphora ; the details of this tergum in Pontopristia 
and other members of the group are not described. 

? G^nus Nematine larva. 

Bbab Island, near Tunheim, 1 larva feeding on Salix 
pola/ris Marsh, 4. viii. 1932. This larvae spun a cocoon on 
the way home to England, but dried up without pupating. 
It probably belonged to one of the species mentioned 
above. 
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yTY . —The Percy Sladen and Cfodman Trusts Ea^edUion to 
the Islands in the Gulf of Guinea, October IQZ'ir-March 
1933.—^I. Introduction. By W. H. T. Tams, of the 
British Museum (Nat. Hist.). 

liT 1932 the Trustees of the British Museum granted 
five months’ special leave to Mr. A. W. Ezell and myself 
in order that we might investigate the fauna and flora of 
the islands in tiie Gulf of Guinea. The expedition was 
rendered possible by generous grants from the Percy 
Sladen Memorial Fund and the Godman Exploration 
Fund, and we left at the beginning of October for SSo 
Tom6. On the way we paid a visit to the Natural 
History institutions connected with the University of 
Coimbra in Portugal, where we received many valuable 
su^estions and introductions which contributed greatly 
to the success of the expedition. 
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A general illustrated account of the expedition Im 
appeared in the ‘ Natural History Magazine,’ vol. iy. 
nos. 28, 29, 30 (October 1923, January and April 1934), 
and it is therefore only necessary for the purposes of this 


Map 1. 



introduction to give some idea of the parts of the islands 
visited, with sketch-maps showing the localities in which 
collections were made. (Map 1.) 

Sao Toni,. 

We arrived at Sao Tom6 on October 20,1932, and on 
the following day went to the Cable Station, where the 
Superintendent, Mr. L. P. Cauvin, very kindly took us in 
and gave us every assistance. It is difficult to express 
adequately the gratitude we owe this gentleman, to whom 
the greater pmrt of the success of our sojourn in Sao 
Tome and Principe is due. Through his efforts we were 
offered the use of the Uttle house at Macambrara (Van- 
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hiibt) by IVtr. W. Q. Van Leeuwen, Vice-Consul for the 
Netherlands. We lived at Vanhulst from October 27 to 
November 26, and during that time paid three visita 
to Lagoa Amelia and one to the Kco de Sao Tom6. From 
an entomological point of view Sao Tom6 at this, the wet 

Map 2. 


6“40' 



season, was not very productive, and the four excursions 
were only successful botanicaUy. The insects collected 
in Sao Tom6 did not total a large number, but many 
interesting species were taken, including a fair pro¬ 
portion of new species. (Map 2.) 
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Pbutcipb. 

We reached Principe on December 5, 1932, and re¬ 
mained there till January 4, 1933. We stayed at three 
Ro 9 as in Principe, viz. Terre'xo Velho, l^amte Dom 
Henrique, and Especan 9 a. Butterflies were commoner 
here than in Sao Tome, but agaiu hard work did not 
produce other insects in very large numbers, though 
botanical collecting was on the whole quite profitable. 


Map 3. 



Working at Ught at the house at Terreiro Velho was 
most disappointing, and no better success was met with 
at the camp I set up on Oque Pipi. Having discovered 
that the Bo^a^ Infanta Dom Henrique in the south-east 
comer of the island occupied a somewhat sheltered situ¬ 
ation with some forest-clad slopes to the north, we 
friends with the Administrador, who spoke perfect 
and took great interest in what we were doing, and he 
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very kindly incited us to stay a few days there. This 
was tile only place in the island where moths came freely 
to light. We reluctantly said farewell to our host on 
December 23, and moved to the Ro$a Esperan 9 a, where 


Map 4. 



we remained tintil January 4, 1933, on wMoh date we 
sailed for Sao Tom6. Ihiring our stay at the Roga 
Esperan 9 a we climbed the Pico Papagaio, which was 
extremely interesting botanically, but provided little in 
the way of insects other than butterflies. (Map 3.) 
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Fhbnando Po. 

We did not arrive in Santa Isabel, Fernando Po, until 
January 26, having travelled by way of Libreville, 
Gaboon, where we did not land, and Duala, Fr. Ca- 
meroons, where we were stranded for a fortnight. We 

Map 5. 



were fortunate in being able to leave on January 27 
for CJoncepcion and Moka, where we spent six days in 
a wonderM tract of mountain prairie, where grew a giant 
species of each of the genera Lobdia, Seriecio, and Hyperi- 
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cum. Here insects were plentiful, and moths came 
freely to light, in spite of the low temperature at night. 

We returned to Santa Isabel to catch the boat leaving 
on February 8 for Annobon. (Map 4.) 

Annobon. 

We reached this beautiful little island on the morning 
of February 16, and made the most of two short days 
here. Ihseots were not plentiful; probably the most 
interesting, in view of its isolation, was the water-skater 
found on the Crater Lake, to which I was able to make 
two trips. (Map 5.) 

This short account will serve as a check on the data 
connected with the specimens. The sketch-maps practi¬ 
cally contain only those localities actually visited. The 
mountain Kabumbe in Sao Tom 6 we were unable to visit, 
and we did not succeed in reaching El Pico in Principe. 
We visited Moka Lake, but had no time to explore the 
Cordilleras to the south. 

The following is a summary of dates :— 

Sao Tom 6 ( 20 . x. 1932-4. xii. 1932 ; 5-11. i. 1933). 

Dependencia Macambrard (Vanhulst): 27. x. 1932- 
26. xi. 1932. 

Lagoa Amelia: 3, 5, 18. xi. 1932. 

Calvario : 11 . xi. 1932. 

Pico de Sao Tom 6 ; 12 . xi. 1932. 

Principe ( 6 . xii. 1932-4. i. 1933). 

Dependencia Terreiro Velho: 5. xii. 1932-16. xii. 
1932. 

Oque Pipi: 7, 10 , 11 . xii. 1932. 

1109 a Sundi: 17. xii. 1932. 

Infante Dom Henrique: 18-23. xii. 1932. 

Boga Esperan 9 a : 24. xii. 1932-4. i. 1933. 

Pico Papagaio : 29. xii. 1932. 

Fernando Po ; (26. i. 1933-7. ii. 1933). 

Moka: 28. i.-3. u. 1933. 

Moka Lake : 30. i. 1933. 

Mioko mineral spring: 1 . ii. 1933. 

Annobon : 15, 16. ii. 1933. 
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XX .—Some new or UtUe-knovm South African Bees of ffte 

Geams AUodape in the British Museum. By T. D. A. 

Cookheeblij. 

It appears to be impossible to collect bees for a few hours 
in any part of the Ethiopian Begion ^thout taking one 
or more ^ecies of AUodape. Lepeletier and Seiwille 
proposed the generic name for a species (A. rufogastra) 
from Cafiraria, and it was supposed that it was parasitic 
on some other genus of bees. Dr. H. Brauns (Ann. S. 
African Museum, xsiii. 1926) described the habits in 
detail, the laige eggs, and the peculiar larvse. The la^se 
are f^ by the mother bee. Brauns figures two very 
different types of larvae, and explains how their characters 
aire adapt^ to their habits and the mode of feeding by 
the mother. He also refers to a third type represented 
by “ a small species marking its nest in the Karroo plains 
in the dry stems of a native a^aragus.” Unfortunately 
this species is neither named nor described. 

The first type of larva described by Brauns is that 
of A. ceratinoides Gribodo {crinita Brauns), which we 
now refer to A. parvargoides Smith. It belongs to a 
group with three longitudinal stripes on the face of the 
femsde and the hind trochanters of the male strongly 
dentate. This is typical AUodape. The second type of 
larva, having a number of fleshy contractile appendages 
on the segments, is t37pified by what Brauns calls 
A. pringUi Cam. {pungens Brauns). The females of this 
group have a different face-pattern, usually with a T-like 
mark, or a broad band, or a more or less hourglass-like 
mark, on the clypeus, while the hind trochanters are 
simple in the males. This is the group of A. variegata 
Smith, which certainly deserves to rank as a subgenus, 
and perhaps as a genus. I propose for it the Tm-Ttn a 
AUo^tptUa, type variegata. To this group belong the 
Asiatic and Austridion species, as well as very numerous 
species of Africa. AnotW distinct group, not Higm uyini^ 
by Brauns, is that of A. Candida Smith, common in East 
Africa. For this I have already (1930) proposed the 
generic name Maorogaka. There is a specie of this 
group in Madagascar. 

Althouj^ AUodape is not parasitic on any bee, there 
is a very singular bee, Eucondylops Tconowi Brauns, 
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which is a parasite or inqiiiline in AUodape nests. I saw 
this insect in the Transvaal Musetun, and noted : about 
6 mm. long, slender, black, shining, with dusky red legs ; 
abdomen shaped much as in Cercutina ; flagellum very 
thick ; mesothorax polished ; wings brownish ; stigma 
large, dusky rufous ; marginal cell long, rather narrowly 
rounded at end ; basal nervure falling short of nervulus ; 
two cubital cells, the second small and subtriangular, 
.receiving the only recurrent nervure toward base. An 
insect of peculiar build, practically without hair; base 
of metathorax with a median pit or basin ; on each side 
of supraclypeal area is a broad shining sulcus. Eriese 
places this in a special subfamily, Eucondylopinse, 
presumably derived from Ceratinid stock. The single 
recurrent nervure suggests affinity with Exon&wra, a genus 
abundant in Austra]&a and apparently derived directly 
from AUodape, There is also a closely related genus 
Exoneuridia, containing E. libanemis Eriese, from Syria. 
It is probable that the loss of a recurrent nervure may have 
occuired independently in each of these genera. 

I am very much indebted to the Trustees of the British 
Museum for lending me most of the material on which 
this paper is based. 

Geoup op Allodape eanuegojdeb Smith. 

Large or rather large species, with black scutellum; 
abdomen black ; face of female usually trilineate ; hind 
trochanters of male dentate. A. bimaculata is exceptional 
in having two little pale spots on scutellum, and several 
species have the clypeus all black. 

Allodape panurgoides Smith. 

The type female (Brit. Mus.) is distinguished from the 
type of A, pictifrons Smith by being larger, sides of thorax 
with red hair, second cubital ceU longer, hind tibise and 
tarsi with bright red hair. A, ceratiTioides Gribodo and 
A. crinita Brauns are evidently the same. The female 
clypeus is rough and coarsely punctured, with a fovea 
at each side. 

Cape Province : Mossel Bay, female (Turner ); Albert- 
inia, female (Turjier) ; Montagu Pass (A. Maclcie^ 
L. Ogilvie). 
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A male from Milnerton {Turner) differs by the darker 
stigma; one from Camps Bay {Turner) differs by the 
wMte pubescence. Characteristic females are from (George 
{Turner) and Doom River {A, M.), 

Allodape triodontopus Cockerell. 

The male is larger and more robust than A. strigata 
Branns, and the face-marks are yellow (cream-colour 
in strigata). The pattern of the face, with the broad 
lower part of lateral marks contiguous with clypeus far 
above clypeal constriction, at once distinguishes the 
male from A. panurgoides. 

I have before me five males from Huguenot {A. M,, 
J, 0., L. 0.), one from Paarl Mountain {J, 0.), and one 
from Ceres {Turner). 

The females have dull white hair at sides of thorax, 
never red as in A. panurgoides. A long series of females 
can be divided as follows :— 

Patch on hind tibisB red. [One from Paarl {J. B. Le Roux); two 
Paarl Mountain (J. 0.); five Huguenot (J. 0., L. 0.); eight 
Ceres {Turner, J. 0.). Small iemales from Camps Bay 
{Turner) and Lion Head, Cape Town {Turner) are referred here 
with some doubt. The Camps Bay one has the clypeus very 
flat.] 

Patch on hind tibise black . 1. 

!• Larger; tegulse more or less testaceous, with a cream-colom-ed 
spot. [One Paarl Mtn. {J. O.) ; two Huguenot {A. M., J. 0.); 
eight Ceres {Turner) j one Willowmore {Turner).'] 

Averaging rather smaller, but size variable ; teguhe dark brown. 
[Two Ceres {Turner), three Huguenot {J. 0., A. M.).] 

It wiU be seen that these forms occupy exactly the 
same territory, but there is a related species, A. strigata 
Brauns, of which I have three males from Ceres {Turner). 
I observe in male strigata a distinct red tibial patch, 
though this is not always very evident; the tegulas vary 
from uniform brown to the lighter, spotted type. In 
male A. triodontopus the tibial patch, when well developed, 
is chocolate-colour. It accordingly seems probable that 
of the three forms of females recorded above the first 
is A. strigaia and the second and third are A. triodoritopus. 
I have so labelled them, but am prepared to be corrected 
by observers in the field. A. strigata is supposed to be 
the same as A. pictifro7is Sm., but Smith’s species is said 
to be from Sierra Leone. The type-locality of A. strigata 
is Willowmore. A male A. strigata from Camps Bay, 
Cape Peninsula {Turner), is easily distinguished from 
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A. triodontopus by the creamy-white face and parallel 
sides of upper part of olypeus; but the hair-patch on 
hind tibias is chocolate-colour rather than red. 

A female from Weenen, Natal (Thomasset), entirely too 
large and robust for A. stellarum, with red tibial patch, 
the second cubital cell broad above, the wings hyaline, 
faintly greyish, is referred to A. strigata, variety, but may 
be a ^stinct species. 

AUodape stdlarum Cockerell. 

Natal: females from Durban (J. O .); the Bluff, 
Durban {GklL ); south of Durban (CML ); Ingogo (A, M.) ; 
Amanzimtoti (J. O.). Also from Eshowe, Zululand 
{Turncfr), 

A male from Port St. John, Pondoland {Turner)^ with 
greyish-hyaline wings, appeared to differ from a Natal 
male in having second recurrent nervure much nearer 
apex of second cubital cell than first to base, the reverse 
being true in the Natal male. But the female type of 
A. stdlarum has the first recurrent more distant from base 
than second from apex. Thus these venational differences 
are evidently not of specifilc value. Females from Port 
St. John have the tibial patch black, but seem to belong 
to the same species. Three females from Louis Trichardt, 
Transvaal {A, M,, L. O.), have brownish wings and slender 
stripes on face. The second cubital cell is contracted 
above as in the t3?pe of A, steUarum. Two females from 
Vumba, Umtali, S. Ehodesia (A. Af., J, OS), with brown 
wings, have the second cubital cell very broad above, 
and are referred to A. microsticta as a variety. These 
Transvaal and Vmnba females all have the hind tibial 
patch black, not light red as in type stdlarum, I find 
that a small female from Paarl Mountain, which I had 
assumed to be an individual variation of A. triodontopus, 
has the second cubital cell narrowed practically as in 
SteUarum, It may be supposed that there are some 
additional closely related species, which will only be 
satisfactorily separated when field observations have been 
made and the males are known. 

AUodape stdlarum rhodoptera, subsp. n. 

$.—^Wings deep red (anterior wing 6*4 mm. long), 
second cubital ceU moderately narrowed above; hind 



224 


Mr. T. D. A. Cockerell on 


tibial patch, very small, but red; facial stripes oream> 
colour, distinct, the lateral ones at least twice as broad 
below as above. 

Natal; Van Eeenea, Drakensberg, Dec. 1926 {Turner), 
British Museum. 

Male A, sMlarum from Port St. John, Pondoland, has 
the wings varying from gre 3 rish hyaline to brownish. 

AUodape nigtilabris, sp. n. 

(J.—Length about 7-6 mm., anterior wing 6. 

Black, similar to A. jpanurgoides but less robust; 
face-markings bright chrome-yellow; hair of head and 
thorax pale, reddish dorsally, gre^^ white at sides 
of thorax; t^ulse dark brown. Wings reddish hyaline, 
stigma pale d^ reddish; basal nervore nearly meeting 
nervulus ; second cubital cell receiving recurrent nervures 
almost equally distant from base and apex. Scutellum 
shining, ordinary; fringe of long hair at apex of abdomen 
light red. Known especially by the entirely black labrum. 
Ihe clypeus is aE yeUow (orange), subtruncate, but 
somewhat rounded above, with a pair of minute black 
dots; at the rides the clypeal yeUow is moderately 
constricted, and the lateral marks (formed as in allied 
species) come off just below the constriction, but are 
separated from the clypeus for some distance by no more 
than a black line. Compared with A. panurgoides the 
lower end of the lateral marks is closer to the clypeus, 
so that if the black line is ignored the lateral marks can 
be said to leave the clypeus above the constriction, a 
description which could not at aU apply to A. panurgoides. 
Compared with A, triodoniopus the whole effect is very 
different, the lateral marks of that species being acttiaUy 
contiguous with the clypeal yeUow to conriderably above 
the constriction. Hind tibiad tuft red. 

Cape Province: Ceres, 1,600 feet., Jan. 1-3, 1921 
{Turner). British Museum. 

Allodape irisiis, sp. n. 

$ (type).—^Length about 9 mm., anterior wing 6*6. 

Black, sinular to A. pcmgurgoides, lateral Tn«.r lrg reduced 
to slender lines along orbits, failing below; clypeus black, 
yeUow stripe along posterior orbits distinct; flagoUnm 
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with apical part reddish beneath ; hair of head and thorax 
scanty, greyish white ; scntellum rather closely punctured, 
not foveate; tegulae very dajk bown. Wings strongly 
reddened ; stigma slender, brown ; basal nervuxe practi¬ 
cally meetiog nervulus; second cubital cell very long, 
receiving first recurrent nervure far from base, the second 
much nearer (though not very near) apex. Hair on hind 
tibiae and tarsi silvery white, the tibM tuft black ; third, 
to fifth tergites very rugose. 

<5.—Yellow area of clypeus cone-shaped, the base 
on lower margin ; in one specimen the upper end of the 
cone emits a little hook-shaped extension on each side; 
lateral marks as in related species, leaving clypeus at 
about level of constriction ; labrum black ; yellow line 
along posterior orbits very distinct; long hair at apex 
of abdomen red; hind tibise with a red tuft; htod 
trochanters dentate. This male is referred here with 
* some doubt; it is also possible that it represents a more 
melanic form of A, nigrUabris, described above. 

Cape Province: Cere, eleven collected by Turner 
(Brit. Mus.). Three from Huguenot {A, M,, J. 0.). 
These are females; there are three males from Ceres 
{Turner^ J. Ogilvie), 

There are two other females with black clypeus, super¬ 
ficially similar to A. tristis ; the three may be readily 
separated by the character of the face, as follows :— 

Clypeus long and narrow, rough €tnd densely, quite 
coarsely, punctured; at each side of it a subtriangular 


smooth ajcea, with a few very large punctures. tristis, 

Clypeus broad and flat, shioing, with numerous weak punc¬ 
tures ; lateral areas with large punctures. explanata. 


Clypeus narrow, dull, very finely punctured, with a slight 

median rid^; lateral areas with minute punctures.. micToaticta, 

Allodape explanata, sp. n. 

—^Length about 9 mm., anterior wing 8. 

Black, similar to A. panurgoides, but clypeus all black, 
lateral marks narrow bands along orbits, cream-coloured, 
sometimes perceptibly enlarged below; stripes behind 
posterior orbits well develop^ ; antennss entirely black ; 
mesothorax highly polished, scutellum with minute 
punctures ; tegulac small and dark, pallid in front. Wings 
dilute rftd dish brown, stigma dusky brown.; basal nervure 
nearly meeting nervulus ; second cubital cell very large, 
Ann. d! Mag. N. Hist. Ser. 10. Vol. xiv. 15 
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receiving first recurrent nervure far from base, the second 
nearer apex. Hind tibise and tarsi with silveiy hair, the 
tibial tuft black; abdomen broad. 

Cape Province : Mossel Bay (type-locality), Jan. 1922 
{Turner) ; two from Montagu, Oct. 1924 (Turner), 
British Museum. 

Smaller than A. friesei Brauns, with flatter, more 
weakly punctured clypeus. Distinguished from A. plani- 
ceps Strand by the dark wings and lateral face-marks 
along orbits. 

Allodape microsticta, sp. n. 

$.—^Length about 7*5 mm., anterior wing 6. 

Black, similar to A. panurgoides, but clypeus black; 
lateral face-marks yellow, a little broadened beloy^, 
above reduced to the finest possible line; marks along 
posterior orbits slender; antennse black; m^thorax 
polished; scutellumdullish,withexcessivelyj^epunctures; 
hair of head and thorax scanty, short and white ; tegulse 
black. Wings dilute brownish, stigma black, nervures 
dark; basal nervure nearly meeting nervulus ; second 
cubital cell rather short, receiving first recurrent nervure 
far from base, second very near apex. Hind tibial tuft 
black. 

A variety has a clypeal stripe. 

S. Rhodesia : three from Vumba, XJmtali, May 23-26, 
1932 (J. Ogilvie), also two with stripe on cIjTpeus (A, M,, 
J, 0.). 

Allodape grandis, sp. n. 

$ (type).—Length 11-12 mm., anterior wing nearly 9. 

Black, similar to A. friesei Brauns, with clypeus all 
black, but head much larger, eyes light brown (black in 
friesei), CSlypeus broadly flattened; yellow lateral marks 
long cuneate, the abrupt broadened bcbse a little above 
level of clypeal constriction, the upper end evanescent; 
posterior orbital stripes slender; antennse black; hair 
of sides of thorax white; mesothorax highly polished 
on disk, scutellum dullish from numerous punctures; 
tegulse entirely very dark brown (largely hyaline in 
friesei). Wings very strongly reddish brown, stigma 
very dark red^h; basal nervure almost meetiog nervulus; 
second cubital cell extremely long, receiving first recurrent 
nervure very far from base, the second about half as far 
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from apex. Middle and hind tarsi with bright red hair 
on inner side ; hind tibise with silvery hair, but the tuft 
large and bright red (in friesei it is small and black). 
Abdomen strongly punctured. 

cJ. —Face-marks strongly yellow; clypeus yeUow, 
coarsely punctured, with a smooth median line; lateral 
marks contiguous with clypeus, filling space between 
clypeus and eye, but ending before level of top of clypeus, 
the point ’ toward orbit. Hind trochanters dentate; 
long hair at end of abdomen partly black, not red. 

Cape Province: the female type taken at Ceres by 
Turner, Dec. 1924. There are five others from Ceres and 
one from Huguenot (J. Ogilvie), the latter with a well- 
defined clypeal stripe. Traces of the clypeal stripe can 
be seen in some of the Ceres specimens. The males are 
nine from Huguenot {L. O., J, 0.) and one from Ceres 
(J. O.). 

The female suggests A. friesei, and is also allied to 
A. clypeal Brauns, which has on yellow marks on head, 
and the legs are partly fulvous. The male resembles 
A, luteipennis Friese, but has the abdomen all black and 
other differences. 

Allodape elegantipes, sp. n. 

—^Length about 8 mm., anterior wing 6. 

Black, similar to A. panurgoides, with bright red hair 
covering hind tibise and tarsi, but sides of thorax with 
very scanty short pale hair, not the abundant red hair 
of A. panurgoides. It is also a little smaller than that 
species. Fsice-marks strongly yellow, the clypeal and 
lateral bands narrow and even; * soutellum shining. 
Wings dilute reddish, not dark, stigma clear light yellowish 
red; basal nervure meeting nervulus; second cubital 
cell long, receiving first recurrent nervure more distant 
from base than second from apex. 

Cape Province: Ceres (type-locality), Nov., Dec., 1920, 
Feb. 1921 {Turner). Brityb Museum. Also one from 
Huguenot, Feb. 5-10 {J. Ogilvie). 

Allodape bimaculata, sp. n. 

$.—^Length about 7 mm., anterior wiog 6. 

Kobust, shining black, with very scanty dull white 
hair; hind tibise and tarsi with silvery hair, the tibial 

15* 
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patch brown. Clypens depressed, finely punctured, dull, 
contrasting with the shin^g sides of face; face-marks 
yellowish white; clypeal stripe very slender, the upper 
end lacking; lateral marks narrow and of nearly even 
width ; line behind orbits rather shori; antennae entirety 
black; mesothorax atnd scutellum shining, the latter 
with a smaiU transverse yeUowish-white mark at each side 
toward base ; tegulae very dark brown. Wings strongly 
suffused with brown, a greyish rather than reddish 
brown ; stigma dark Wwn, outer nervures weak ; basal 
nervure meeting nervulus ; second cubital cell contracted 
above {A. atettamm style), receiving first recurrent nervure 
a moderate distance from base, second very near apex. 
Abdomen broad, margins of tei^tes wholly black. 

Cape Province: Stellenbosch, Sept. 17,1926 (JJ. J. Nd). 
Imperial Institute of Entomology. 

Distinguished by the spots on seuteUum, but in most 
respects related to A. atdlarum. 

Gbotjp OB' Aixohaps tva^cTj-TA (Let. & Sebv.). 

Face of female with three longitudinal stripes. Scu¬ 
tellum yellow or spotted with yellow. 

Alloda^e pund<nta (Lepeletier & Serville). 

Cape Province : Montagu Pass {L. 0.). 

I ^d that the species sent to me by Iriese (from Algoa 
Bay) as A. hirsuta Br. is really A. crinita Br. It does not 
at all agree with the description or the material under 
A. Jiirsvia in the British Museum. I am now satisfied 
that A. Jiirawta is a s 3 monym of A. punctaia. 

Allodape cordata rvJbriccms, subsp. n. 

§.—^Length 8 to 9 mm. 

Similar to A. cordata Smith {pemix Bingh.), but hin<l 
margin of second targite rather broadly and third to 
fifth very broadly dark red, the fifth and sixth practically 
all dusi^ red; basal nervure usually meeting nervulus 
(falling a little short of it in A. cordata) ; second cubital 
cell usually longer. 

Pondoland; Port St. John, Sept. 1923, 24 females 
{R. E. Turner). British Museum. Natal: The Bluff, 
Durban, Oct. 15 (Zr. Ogilvie). 
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Near to A. relrorsa Strand, but considerably smaller. 
There is one Port St. John female, •which I find has the 
abdomen as in cordata, but the longer cubital cell of 
rvbricam. Compared with a Ihirban A. cordata it differs 
by the redder wings, with more slender red stigma and 
paler nervures. Compared -with A. c. rvbricans the 
stigma is much smaller and lighter, the wings are redder, 
and the nervures pal^. The facial marJ^ are orange 
and considerably broader. The basal nervure falls a 
little short of ihe nervulus. The hind tibiae and tarsi 
have light yellowish hair, with a reddish patch on the 
tibiae. Frothorax all black. This may be another race 
or closely allied species ; for the present I call it A. cordata 
var. rufipmnis, nov. 

There is a single male from Port St. John, which has 
the abdomen as in .4. cordata, but difiers from vau:. 
rufipmnis by the less reddened wings and darker stigma 
and nervures. The brush of hair at the end of the- 
abdomen is very pale red. The basal nervure fadls short 
of the nervulus. The clypeus is yellow and the yeUow 
lateral marks are broad below, leaving the clypeus 
some distance above its lateral comma-like black marks. 
I can only call this A. cordata, but I suppose it to belong 
■with the race rvbricans in spite of the abdomen. I saw 
the type of pemdx Bingh. (described as Prosopis) in the 
British Museum, and it is A. cordata. Specimens in 
the British Museum show that A. cordata goes north at 
least as far as Eshowe, Zululand [Turner), and it appears 
difficult or impossible to separate A.funodi Priese (female, 
not male) from Delagoa Bay. 

AUodape communis, n. 

$.—^Length about 7 to 7-5 mm. 

light markings cream-colour, clypeal stripe very slender, 
mark on scutellum a narrow band, pointed at ends (in 
A. cordata a broad stripe, obtuse at ends); legs black, 
the tarsi obscurely reddish at end; -wings dusky ; basal 
nervure meeting nervulus or falling short of it; abdomen 
black, the hind margins of tergites not reddened. Pro- 
thorax entirely black. 

Natal; Greytown (iype-locality), Oct.. 20, 15 females 
{A. M., GW.., J. O., L. 0 .); .Amanzimtoti, Oct. 16, 

1 female (W. P. C.). Pondoland; Port St. John, 10 
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females ; Cape Province, Hngneinot, 1 female, 

Feb. 5-10 (J. 0.). 

■ So far as my notes show, this is the species identified 
at the British Museum as A, quadrilineata (Cam.). It 
cannot, however, be the true qmdrilineaUi (described 
under Prosopis), which, from the description, falls next to 
A, carbonaria Br., differing by the clear wings. I was 
inclined to regard it as a mere form or race of A. cordata, 
but now, having seen a long series, the average small size, 
different scutellar mark, and black abdomen appear to 
indicate a distinct species. 

Allodape rufibasiSy sp. n. 

? —About 7-5 mm. long, anterior wing 6, width 

of abdomen 2-3. 

Head and thorax black, with cream-coloured markings, 
consisting of a narrow band on clypeus (not extendedi 
laterally at upper end), narrow bands along inner orbits, 
a stripe behind eye, and a crescentic mark on scutellmn, 
broadly angulate in middle anteriorly; labrum, mandibles, 
and prothorax entirely black; antennse black; legs 
black, the scopa on hind tibise white, the elongated patch 
on outer side dark brown (bright red in A. vittaticeps); 
abdomen with the second and third tergites and margin 
(or greater part) of first red ; tergites 4 to 6 black ; &st 
Semite partly red, second and third red with black 
margin. Tegulse dark, with a light spot. Wings dilute 
reddish fuliginous, stigma red, nervures black or nearly 
so; basal nervure falling a little short of nervulus ; 
second cubital cell long, receiving first recurrent nervure 
far from base, the second nearer apex. 

Closely allied to A. vittaticeps Ckll., but less robust, 
with narrower abdomen and smaller head, much narrower 
face-markings (the clypeal band not extended laterally 
at upper end), red of abdomen darker, hair of mesopleura 
shorter and not so white, nervures darker, scutellar mark 
generally smaller ; clypeus less produced. 

(J.—^Length about 7 mm. 

Robust, with dull pale yellow markings, consisting of 
all of clypeus (separated from lateral marks by a black 
sutural line), lateral marks (broad below, abruptly 
narrowed opposite upper part of clypeus and continued 
as narrow bands more than halfway up sides of front), 
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narrow line behind eyes, and crescentic mark on scntellum ; 
first tergite black, with margin (or only lateral margins) 
red, the dorsal tubercles prominent; second and third 
tergites chestnut-red, the others black; legs black ; 
wings greyish hyaline. 

lie face-markings agree with those of A, marleyi Ckll., 
which is larger, with reddened wings and brighter red 
stigma. It is quite possible that A. marleyi and A, vittati- 
ceps are sexes of one species, though the former is from 
Natal, the latter from Zululand. 

Natal: National Park (type-locality), March 3-15, 
2 females, 2 males {A, Machie^ L, Ogilvie) ; Van Reenen, 
Drakensberg, Dec. 1926, 1 female (i2. JE. Turner), 

A, exolorm Strand seems to have been based on a 
mixture, but Strand is careful to cite the characters of the 
t 3 ^e-specimen, and it appears not to be A, rufibasis. 

Allodape hceniatura^ sp. n. 

—^Length about 6-5 mm., anterior wing 5*5. 

Head and thorax black, with dull yellow markings as 
follows;—^Narrow band on clypeus, narrow bands ^ong 
anterior orbits, narrow stripe behind eye, and also 
crescentic mark, angulate in middle anteriorly and 
not sharply pointed at sides on scutellum; labrum, 
mandibles, antennse, tegulse, and legs black ; pubescence 
scanty, pale golden on hind legs ; hind tibisB posteriorly 
with a stripe of deep red hair ; base of metathorax with 
a very large transversely oval dull depression; hair on 
tubercles and pleura reddish brown. Wings strongly 
brownish, inclioing to grey, stigma dark reddish brown, 
nervures pallid; basal nervure falling barely short of 
nervulus; second cubital cell fairly long, receiving first 
recurrent nervure a fair distance from base, the second 
nearer apex. Abdomen broad, deep chestnut-red, neither 
apex nor base black. 

Cape Province : north of George, November (J. Ogilvie). 

In Priese’s table this runs to A, abdominalis Brauns, 
which is considerably more robust, with much lighter 
red abdomen. Another specimen of A. hcematura was 
taken at George (J. Ogilvie). One from Mossel Bay, 
October, looks different by the fuliginous wings, r^ 
stigma, slender mark on scutellum, and hair on hind 
legs paler, but I am sure it is only a variation. It was 
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collected by R. E. Turner. Mossel Bay is about 30 miles 
from George. Another from Mossel Bay is even more 
distinct, the red of the abdomen extremely dark, the last 
two tergites practically black, wings strongly reddish, 
scutellar band narrow. It looks like a distinct species, 
but may be provisionally regarded as a variety only. 

AUoda^e exoloma Strand. 

Cape Province: Mossel Bay, Sept. 1921, 1 female 
(B. E. Tvmer). 

A species remarkable for the very broad abdomen, the 
specimen larger than Strand’s type, having the anterior 
wing nearly 8 mm. long, but in other respects so closely 
agreeing with the description that I cannot venture to 
separate it. The first teigite has the broad apical margin 
and the large sublateral bosses red; tergites 2 to 4 are 
red, 5 and 6 black; the last three stemites are black. 
There is a broadly triangular shining ^ace at end of 
clypeus, below the yellow band. 

Allodape semirufa, sp. n. 

$,—^Length about 9 mm., anterior wing nearly 7, width 
of abdomen 3. 

Robust; head and thorax black, with pale yellowish 
(rather ochreous tinted) markings, consisting of moderately 
broad stripe in middle of clypeus (not expanded at upper 
end), narrow lateral marks extending along orbits about 
hal^ay up front, narrow stripe behind eyes, and crescentic 
mark on scutellum, angulate in middle anteriorly; labrum, 
mandibles, antennae, prothorax, and legs black, tarsi 
rufous apically; hair of pleura dull white; tegulse 
translucent, with a small yellowish ^t. Wings very 
strongly reddened, stigma lai^e and r^ ; basal nervure 
practically meeting nervulus; second cubital cell long, 
receiving first recurrent nervure further from base than 
second from apex; nervures brown, not very dark. 
Abdomen very broad, first tergite with a red mar g in ; 
second bright chestnut-red, with the extreme base 
blackened; third with a red band across the midd1c» ; 
the others black, but all with narrow brown margins; 
venter black, lai^ly red on basal hah; hair of hind 
tibiae and tarsi s hyin g whitish, with a red stripe on tibiae 
behind. 
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A second specimen (head lost) differs by having 
the third tergite dark red in the mid^e, with a large black 
cloud on each side. The area of metathorax is broadly 
dull in middle, with the margin shining. 

Pondoland : Port St. John, Nov. 1923, and the variety, 
Jan. 1924 {R. E. Turner). British Museum. 

Runs in Priese’s table only to A. abdominalis, which is 
quite different, with clear red abdomen, though they agree 
in the shape of the broad abdomen. They are doubtless 
allied. 


Group op Azzodapjb niobotsoracica Priese. 

Rather large species, with red or partly red abdomen, 
black scutellum, and three yellow stripes on face of female. 
However, the black scutellum is not necessarily a specific 
character, and the group is to be merged with that of 
A. functata. 


AUoidi/pe centrimaaulata Strand. 

Cape Province : Mossel Bay, February 1922 {Turner). 

(J.—^With large black spot in middle of second tergite. 
The general colour of the abdomen is dark chestnut-r^. 

Allodape rufibasis var. rufozonata^ nov. 

$.—^Length about 8 mm., anterior wing 6-3. 

Robust, head and thorax black; legs black, with 
white hair, tarsi obscurely brown apically; abdomen 
very broad, black at base and apex, the second and third 
tergites and hind margin of first bright chestnut-red, 
the first tergite on disc posteriorly having a pair of very 
large shining black bosses, which partly invade the red 
margin; wings strongly reddish, stigma light orange- 
ferruginous, nervures pale brown ; labrum and mandibles 
black ; a narrow yellow stripe running the whole length 
of the clypeus; yellow stripes along inner orbits, the 
lower portion broader than the clypeal stripe, the upper 
part running up sides of front, as broad as clypeal stripe, 
the upper end not directed inward; posterior orbits 
with a yellow stripe; prothorax, including tubercles, 
black ; sides of thorax with much white hair ; scuteDum 
black, shining; basal nervure falling just short of nervulus; 
second cubital cell very long, receiving first recurrent 
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nervTire far from base, the second much nearer apex; 
venter with the basal half mainly red. 

Natal: Van Reenen (5620 feet alt.), Drakensberg, Dec. 
1926 {Turner). British Museum. 

Nearly agre^ with the description of A. nigrothoracica 
Ikiese, from Algoa Bay, but the hair of hind legs is not 
fulTOUs, and much more than basal half of first tergite is 
black. Considering the locality it is not likely to be a 
variation. Structurally it is much like A. mecUorufa 
Ckll., but that has a pale band on scuteUum. A. rufibasis 
Gkll. and A. vittaticepa Ckll. also have the long second 
cubital cell, but they have a yeUow band on the scutellum. 
In spite of this difference on comparing types I conclude 
that the present insect is a variety of A. rujibasis. 

Teopical Allosafs with Red ob Yellowish 
Abdombh. 

AUodape vicina, sp. n. 

(type).—Length about 7 mm., anterior wing 6. 

Robust, head and thorax black, l^he thorax with much 
greyish-white hair but no light markings ; head entirely 
black except rather broad cream-coloured lateral marte 
(ending acutely on orbit a little below level of antennae) 
and excessively fine linear marks along posterior orbits ; 
anteimae entirely black; tegulae dark brown. Wings 
hysiline, faintly dusiy, stigma and nervures dark brown ; 
basal nervure falling a long distance short of nervulus, 
second cubital cell receiving fitrst recurrent nervure some 
distance from base, the second at apical comer. Legs 
blsbck, with pale hair, small joints of tarsi rufous ; hind 
trochanters with a long spine at base. Abdomen broad, 
chestnut-red; first tergite black except posterior and 
lateral maigins ; second tergite with a large black central 
patch; venter red. 

$.—Scutellum with a transverse yellow band, sharply 
pointed at each end; face with lateral marks having 
very faint, hardly visible, hnear extensions upward to 
rides of front; clypeus with a narrowly cuneiform yellow 
ma rk on middle of lower half (in Albertville specimen 
also a little mark at upper end); first three tergites 
chestnut-red (no black mark on second), last three black. 

Belgian Congo : Elisabethville (type-locality), one 



South African Bees of the Oenus Allodape. 235 

and two females, females dated Aug. 21 and Nov. 30 
(jDt. Jf. Bequaert ); Albertville, female, December 
(J?. Mayni). Congo Museum. 

Allied to A. abdominalis Brauns, but with more reduced 
face-markings and black scutellum in the male. In 
A. abdominalis the number of red tergites varies. A 

co-type ” in British Museum has three, but I have 
Algoa Bay females from Brauns in which there are four 
and five red tergites. I thought at first that the sexes 
of A. vicina represented different species, but after close 
comparisons I decided that they must be associated. 
Priese described A. junodi as having the scutellum white 
in the female, black in the male, but he was not sure 
that he had correctly associated the sexes. 

Also related to A. vicina are A. semirufa, A. hcematura, 
and A. rufibasis, described above. These have the lateral 
marks extending well above level of antennae and the 
median clypeal band complete (linear except in A. semirufa, 
which has it broader). 

AUodape debilis, sp. n. 

$.—^Length 4*5 to 6 mm. 

Head and thorax shining black except that posteriorly 
and laterally the thorax is brown; head large, clypeus 
yellowish white, no lateral marks, light clypeal area 
broadly constricted in middle ; mandibles black, labrum 
with a light spot; scape yellow in front; flagellum dark 
brown benealh ; mesothorax reddish black ; collar dark, 
but tubercles light. Wings dusky l^aline, stigma 
reddish brown, nervures pale; basal nervure falling far 
short of nervulus; second cubital cell receiving first 
recurrent nervure at basal comer, second far from apex ; 
five hooks on hind wings. Legs pale brown or the 
femora black, hind tibise more or less dark and anterior 
tibise red in front. Abdomen pale reddish or yellowish 
brown, with black spots at sides of tergites 2 to 4 or 
2 to 5. 

Liberia: Du River, Camp no. 3, five females (J. Be¬ 
quaert), Type in Congo Museum. 

AUodape albolineata, sp. n. 

$.—^Length 5 to 5-2 mm. 

Similar to A. debilis, but labrum, mandibles, and lower 
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corners of face pale red ; narrow straight yellowish-white 
lateral face-marks, extending up to level of upper end of 
clypeus, but separated from clypeus by a dark band ; 
clypeal mark not evidently constricted in middle ; lateral 
comers of coUaar with a light spot; recurrent nervures 
about equally distant from ends of second cubital cell; 
legs entirely light red ; abdomen red, with lateral spots 
on tergites 2 to 6, on 2 to 4 rather faintly continued 
across disc as bands, or (Lesse specimen) more evidently 
banded, the fourth tergite especially having a very 
broad narrowly interrupted black band ; venter light red. 

Belgian Congo: Walikale (type-locality), V 25' S., 
28° E., Jan. 1915 (J. Bequaert) ; Lesse, 0° 20' N., 29° 40' E., 
July 21, 1914, at flowers of Bidms pilosa (J. Bequaert), 
Type in Congo Museum. 

This and the last recall A, Truiaula Strand, but lack the 
stripes on mesonotum, and are considerably smaller. 

Allodape picticauda, sp. n. 

$.—^Length about 6 mm. 

Rather slender, with fusiform abdomen (like a Nomada ); 
head and thorax s hining black; mesothorax without 
markings, but collar and tubercles white (the white 
continuous from collar to tubercles), sides of scutellum 
with narrow oblique pale reddish bands, yellowish white 
anteriorly; clypeus with a broad white band, a little 
enlarged at upper end; white lateral marks narrow and 
straight, following iimer orbits to above level of antennae ; 
labrum i>allid \ mandibles dark, reddened apically; 
tegulae large, hyaline. Wings ample, faintly brownish; 
stigma laige, very dark; nervures light brown; basal 
nervure falling a little short of nervulus ; second cubital 
cell receiving first recurrent nervure at basal comer, the 
second a short distance from apex. Anterior and middle 
legs clear light red; the front femora with a dark mark 
above; hind femora dark on upper side; hind tibiae 
almost black, with pale reddish hair; hind tarsi red. 
Abdomen shining bright ferruginous above and below, 
the apical part above not beset with fine hairs ; first 
two tergites with very broad bla^k bands, strongly 
narrowed in middle; on first tergite the black is nearly 
confined to a pair of large bosses. 

Belgian Congo : Walikale, Jan. 7, 1915 (7. Bequaert), 
Type in Congo Museum. 
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Resembles A, macula monroviana Ckll., but that has 
a broad abdomen, large pale marks on base of meta- 
thorax, discal lines on mesothorax, a greatly reduced 
clypeal mark, and lateral marks turned inward at upper 
end. 


Group op Alloi>apb vAitiEOATA Smith. 

The following account refers to females unless the 
contrary is stated. The small species with red abdomen 
and a yellow mark on the scutellum form a little group 
which is hard to classify. The larger forms, usually 
about 7 mm. long, the hind legs with a copious pale 
reddish or whitish scopa, belong to AUodape variegata 
Smith in the broader sense. Typical A. variegoita has 
the sides of abdomen above with dark spots or patches 
and the clypeal mark wide. The Prosopis ” sandara- 
cata Bingham is precisely the same thing ; indeed, both 
Smith’s type and Bingham’s carry the same sort of printed 
label, “ Natal,” and must be from the same lot. We took 
the typical A, variegata on the Bluff, Durban, and I have 
it from Amanzimtoti, Natal (OklL), and Edoof, 1500 feet, 
Natal (iJ. jE?. Turner). A brownish specimen from 
Barberton, Transvaal {Taylor), is probably immature. 
Widely spread over South-Africa is another form, in which 
the abdomen lacks the dark spots. This was considered 
by R. Smith to jb© -d. variegata, as shown by a specimen 
from his collection. Cameron and Brauns had manu¬ 
script names for it, but the descriptions were not published. 
I find that my recently published A. bihamata is of this 
type, and apparently this name must be used in a sub- 
specific sense for the more widespread and common 
form of A. variegata. Friese (1924) refers to A. pungent 
Brauns as a synonym of A. variegata. Of this undescribed 
A. pungens I have six females and a male, collected by 
Brauns at Willowmore and Algoa Bay. Four females 
(WiUowmore) are A. miniUissima Ckll., but the other 
females are much larger and represent a form of A. vcurie- 
gala with unspotted abdomen. This (taking the Algoa 
Bay specimen as typical) differs from A. bihamata by 
the more produced clypeus and the lower part of the 
clypeal mark merely a little swollen, with no lateral 
points. On this basis a variety may be recognizable, 
but the examination of a very long series convinces me 
that the clypeal mark is very valuable, and I do not know 
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how to make any satisfactory division. Algoa Bay is 
practically the same locality as Port Elizabeth, the 
type-locality of A, bihamata. 


AUodope variegata bihamata (Cockerell). 

Transvaal: Louis Trichardt (J. 0., A. M .); Barberton, 
June 30, 1927 (J, S. Taylor). One of the specimens 
from Louis Trichardt has the abdomen mainly black, 
with a large red area on second tergite. 

S. Rhodesia: Christmas Pass, Umtali {A. M., J. O., 
L. 0 .); Vumba, Umtali, four out of six with wings 
browner and legs darker than in Christmas Pass lot 
(A. Jf., J. 0.,L. 0.). 

Natal: National Park (J. O .); Van Reenen, Drakens¬ 
berg {Turner ); Weenen {Thormsa^). 

Pondoland : Port St. John {Turner). 

Cape Province : near Oudt^oom {GML, J. 0 .); Mossel 
Bay {Turner ); Queenstown, 3500 feet {Turner); Port 
Elizabeth {A. M .); near Gteorge {W. P. G.). One from 
Worcester {Turner) has the clypeal mark reduced to 
a small triangular spot on upper part. 


In 1905 Cameron described A. mdanopus^ from Pearston, 
C.P,, a locality in the interior about 100 miles north 
of Port Elizabeth and about 40 miles from Graaf-Reinet. 


I saw it in the British Museum, and it is easily distinguished 
from A. variegata Sm. and A. jucunda Sm. by the black 
hind legs. The anterior tibiae and tarsi are rather daork 
red. The clypeal mark is dagger-like. This belongs 
with a series of small forms which, in typical specimens, 
may be separated as follows :— 


Pace all black ; legs black, with anterior tibiae 
in front and knees red>brown; labrum red- 

brown ... 

Pace not all black .. 

1. Stigma clear red; win^ clecur hyaline; scopa 

of hind tibiae yellowish white, but with stiff 

black hairs posteriorly. 

Stigma brown or black . 

2. Middle tibise black; hind legs black; clypeus 

with dagger-shap^ mark; second cubit^ ceU 

short... 

Middle tibise red . 

3. Hind tibise blskck externally, with abundant black 

hair on posterior side; second cubital cell 
Iskrger and longer; clyp^ mark not confined 

to upper end. 

Hind tibise with mainly p^e hair ; second cubital 
cell short; clypeal mark confined to upper end 


nigripes Friese. 

1 . 


Ckll. 

2 . 


melanopua Cam. 

3. 


ogilviei Ckll. 
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In an earKer manuscript table I used the foUoTOOg 
characters:— 


Wings very clear, stigma red; second cubital 
cell strongly contracted above: very small 

species ... minutiaairna Ckll. 

Wings not so clear, stigma dark; second cubital 
cell (except in rufeacena) less contracted above. 1. 

1. Clypeal mark large, with a hook-like extension 

on e€bch side at upper end. 2. 

Clypeal mark small or obscure, no hook-like 
extension. 3. 

2. Abdomen red, the teigltes not marked with black, bihamakt Ckll. 

Abdomen wil^ conspicuous black marks. variegcUa Sm. 

3. Smaller, wings clearer; abdomen dusky red, 

without black ^ots; basal areas of meta¬ 
thorax shorter than in A. rmnubiaaima . rufeacena Ckll. 

Larger, wings not so clear; black spots at sides 


of tergites 1 and 2; hair on outer side of hind 

tibiae black (tibial hair white in biJumuEta), ... ogilviei Ckll. 

These characters look well on paper, but on examining 
a very large series from various places much variability 
appears. A. ogilviei appears to be the more dominant 
form. The type-locality is Port Elizabeth. 

AUodape ogilviei Cockerell. 

Cape Province: Mossel Bay {Turner) ; near Oudt- 
shoom (J. O., W. P. C7., A, Jf., CkU,) ; Kiiysna (J, O.). 
This represents a range of about 200 miles east and west, 
and about 30 north and south, 

AUoda^e minutissirm Cockerell. 

Described from Oudtshoom (type-locality) and Uiten- 
hage. Brauns took it at Willowmore, between these 
two places. I have referred here specimens from Port 
Elizabeth {A, M.), the type-locality of A. ogilviei^ and 
three from Mossel Bay {Turner) appear to go here, but 
they are divergent, having linear yellow lateral face- 
marks and the wings rather dusky. The characters 
distinguishing A. minutissima from A, ogilviei are more 
or less independently variable, and unless the males show 
more distinctive marks, it will probably be necessary 
to regard them as forms (more or less melanic) of one 
species. 

Of A. rufescens I have a second specimen from Van 
Rhyns Pass (i. 0.), in which the tubercles are almost 
entirely dark. 








240 


Mr. T. D. A. Cockerell on 


The clypeal mark in these bees, and particularly in 
A. ogilvm, tends to become more and more reduced 
until it is hardly visible, or even entirely absent. Thus 
we have a series of nine specimens, from three localities, 
in which the face is black. These ought to be nigripea 
of iViese, but they do not precisely agree. The black¬ 
faced forms separate out as follows :— 

1. Middle tibue blaok, legs very dark, scape 

dusky or dark. 

Labrum red; tibial soopa black behind, nigripea Friese. 

Labrum black ; tibial soopa pale, with 

little black hair (Milnerton, Cape [nov. 

Town, Jan. 1926, JB. E. Turner) .... nigripee var. milmri, 

2. Middle tibiae red, tarsi red, labrum red, 

scape red in front. 

Larger: hind tibiae and tarsi with 

abundant long pale red hair (three [atrifrom, nov. 

from Mossel Bay, Feb., April, Turner). variegtxta hihamata var. 

Smaller: hind tibiae and basitarsl with 

much black hair behind (three from [nov. 

Mossel Bay, April, Sept., Turner) .. ogHviei var. (Urifrons, 

Some specimens of A. ogilviei from near Oudtshoom 
are placed mth the black-faced series, but they do have 
the clypeal mark very faintly and minutely indicated, as 
was the case with one of Eriese’s specimens of A, nigripes. 
Thus the question fliay be raised whether A. ogilviei is 
not in fact a subspecies of A. nigripes, which was described 
from numerous specimens from “ Kapstadt ” in the Cape 
Town Museum. The Mossel Bay material appears to 
indicate the independent development of melanism in 
the bihawMa and ogilviei stocks. In A, nigripea var. 
milneri the tarsi are obscurely rufescent. 

Whatever conclusion may be reached as to the number 
of valid species, it may apparaitly be said of the group 
that it shows strong melanic tendencies in the south-west 
comer of Africa and is least melanic in the dry interior. 
Yet there is no direct or uniform relation of this sort, 
the Mossel Bay and Oudtshoom series, in particular, 
showing a wide range of divergence or variation. Also 
a specimen of A, variegenta biJuimata from Cape Town, 
April 4,1920 {Michad Bequaert), has a very well-developed 
yellow supraclypeal mark in the form of a thick T, having 
the base broadened, and on it two little dark spots. This 
may represent a recognizable race. 

A specimen from Port St. John, Pondoland {Turner), 
is very small (length about 5-6 mm.), but the pale red 
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hair on the hind legs shows it is not ogilviei. It is a 
form of A. variega^a, perhaps no more than an individual 
variation, and it agrees with a typical Durban specimen 
in the minute strap-shaped white hairs set at intervals 
on the last two tergites. A, ogilviei has on these tergites 
very minute simple hairs on a rugose surface. A . rufescens 
has fine sparse hairs ; A. minviisshna has smaller strap- 
shaped hairs. 

A. jucunda Smith, the abdomen with four entire black 
bands, represents a subgroup allied to the group of 
A. variegata. Most nearly related to this is a remarkable 
xanthic species from Natal. 


Allodape zaxantha, sp. n. 

—^Length about 6-3 mm. 

Head and thorax shining yellow (reddened by cyanide 
in type), with a broad black band across the vertex; 
about the posterior three-fifths of mesothorax black, 
except two widely separated parallel yellow lines, enlarged 
posteriorly, and yellow lateral margius ; black marks in 
axillar region, black line at base of postscutellum, area 
of metathorax large and black; legs entirely yellow, 
their hair very pale yellowish; abdomen pale reddish 
fulvous, first tergite with a pair of round dusky spots; 
broad dark brown bands, narrowed in middle, on second 
and third tergites; a very broad subapioal brownish- 
black band, involving sixth and apical part of fifth 
tergites ; apex rather broadly black, but with a pale 
band before it; venter light orange, shining golden, 
a marginal black band at apex. Clypeus long, the lateral 
sutures marked by delicate black hues; scape yellow, 
flagellum very dark brown ; head and thorax practically 
without hair; tegulse hyaline. Wings clear hyaline, 
nervures pallid, the large stigma hyaline, with a dusky 
border; second cubital cell short, receiving first recurrent 
nervure a moderate distance from base. The suture 
between prothorax and mesothorax is black. 

Natal: Weenen, Dec. 1927 {H, P. Thomasset). Imperial 
Institute of Entomology. 

Readily known by the mainly yellow head and 
thorax. It is somewhat related to the tropical A. Tnacida 
Strand, 

Ann. db Mag. N, Hist. Ser. 10. Vol. xiv. 16 
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Allodape pringlei Cameron. 

The type-locality is Kokstad, which is in GriquaJand, 
about 65 miles north of Port St. John. According to 
my notes at the British Museum the scutellum is black 
in the type, but Cameron describes a large bright lemon- 
yellow mark on scutellum. Brauns stated that his 
unpublished A. pungens was A. pringlei, but his specimens 
do not seem to fit Cameron’s description. The small 
size, dark stigma, red scape, and infuscated hind tibise 
indicate the A. ogilviei type rather than A. bihamatcbi 
but the clypeal mark is said to be large, mushroom-shaped, 
dilated below but not so widely as above, while the base 
and apex of abdomen are blacMsh. Thus I conclude that 
A. pringlei included more than one thing, and the type 
was not identical with A. ogilviei, bihmnata, or the 
pungens of Brauns. 

Tribie figures of A. pringlei ” (pungens) given by 
Brauns appear to indicate a banded abdomen, but I find 
this only in the male, which has the last tergite character¬ 
istically cream-coloured, as figured by Brauns. In 
attempting to determine which is the true pungens 
we have the difficulty that Eriese in 1924 introduced 
the name as a synonym of A. variegata, while Brauns 
(1926) gave it as a synonym of A pringlei. The whole 
matter, as it stands at present, is highly complicated, 
and we must await further observations in South Africa. 


XXI.— Two new (Estridse (Diptera) parasitic in 
African Antelopes. By Major E. E. Austen, D.S.O. 

The types and other material with which the following 
paper is concerned are in the British Museum (Natural 
History). 

The author desires to express his sincere thanks to 
his friend and former colleague Mr. W. H. T. Tams, 
for his kindness in taking the photographs from which 
figs. 1 and 2 have been prepared. 

Family CEstridse. 

Genus Gedoelstia Rodhain & Bequaert. 

(Revue Zoologique A&icadue, ii. pp. 173-176, 1913.) 

In this genus, of which only two species have hitherto 
been described, the adults, while resembling those of 
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CEJstrus in general appearance, are distingnished by tbe 
possession on each, of the abdominal tergites from the 
second to the fourth inclusive of a pair of remarkable 
cockscomb-like crests (see fig. 2), of unknown significance. 
The larvse are parasitic in the nasal and frontal sinuses of 
various African antelopes, and the typical series of the 
genotype of Q. cristata Rodh. & Beq. (Zoc. cit. pp. 176-181, 
figs. 1-4, 1913), now in the Congo Museum at Tervueren, 
Belgium, were bred from larvse found in the frontal sinuses 
of several Bvbalis lichte^isteini Peters, in S.W. Katanga, 
between the Rivers Lubudi and Lubilash. Of O. para- 
doxa Rodh. & Beq. (syn. O. hdssleri Gedoelst), the second 
member of this genus to be brought to notice, the adult 
is as yet unknown, and the species is based on larvse 
found in the heads of Bubalis lelwel jacksoni Thomas and 
Da^naliscus korrigum jimela Matschie in the Uele and Elivu 
regions of Belgian Congo. The species described below 
is undoubtedly distinct from Q. cristata Rodh. & Beq., of 
which the British Museum (Natural BKstory) has recently 
received a female from Tanganyika Territory {J. D. Scott: 
presented by W. H. Potts). As shown by larval characters 
preserved in the puparium, not to speak of the differences 
in provenance, the subject of the present contribution is 
likewise specifically distinct from O. paradoxa Rodh. 
& Beq. 

Oedodstia impolita, sp. n. 

(J$.—^Length, (one specimen) 13*26 mm., $ (two 
specimens) 12*8 mm.; width of head, (J 5 mm., $ 4*76 to 
5*25 mm.; width of front (frons) at vertex, cJ 1*76 mm., 
$2*75 to 3 mm.; lengthofwing, ^ 8*6mm., $9to9*25mm. 

Closely reseiiMing G. cristata Bodh. ds Beq. {(he geno- 
type) in coloration and general appearance, but distinguish¬ 
able inter alia, apart from somewhat S77ialler size, in being 
entirely devoid of shining markings on dorsimi of thorax. 

Scad: face, jowls, frontal lunule, and anterior halves 
of parafrontals pale ochraceous-buff * or light buff, 
frontal stripe cinnamon-buff; vertex ochraceous-orange, 
with a median, roughly quadrate, blackish-brown mark 
behind the shining black ocellar tubercles, narrower than 
corresponding mark in O. cristala and with its angles 

♦ For names and illustrations of colours used for descriptive purposes 
in the present paper, see Ridgway, ‘ Color Standards and Color 
Nomenclature ’ (Washington, D.C.; Published by the Author, 1912). 

16* 
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rounded; ocellar triangle shining, and enclosed within 
a A-shaped blackish-brown border; on each side of 
anterior portion of vertex and extending , a little below it, 
resting on upper inner margin of corresponding eye, but 
not quite reaching apex of blackish-brown A, is a large 
blacMsh-brown transverse mark, more or less (especially 
in $) eroded by light buff poUinose patches ; each para- 
facial with a series of usually four, but sometimes more, 
awfl.!! mTimmy-brown or blackish-brown spots, for most 
part resting on innac margin of eye, uppermost spot 
the largest and elongate in shape; occiput (including 


1 . 



Qedodstia impoliia, sp. n., (^. Much enlarged. 

posterior orbits, which are spotted and speckled with 
brown) pale olive-bnff poUinose, with a large, blackish- 
brown, median mark extending downwards below vertex, 
and sending out from each upper angle a more or less 
triangular projection on to vertex itself; area on each 
side of median mark on occiput sparsely clothed with 
pale Naples-yeUow hair; antennce ochraceous-buff, first 
segment on inner side at base, and third segment on outer 
side blackish brown, arista light buff, mummy-brown, or 
bteekish brown at base. 
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Thorax: groimd-colour drab, dorsum of scutum 
speckled and marked "with, mummy-brown, and sparsely 
and patchily dothed with short, appressed, black hair, 
scutellum (at least its hind border) tinged with cinnamon ; 
anterior portion of dorsum with a pair of short, parallel, 
admedian, loiigitudinal, mummy-brown stripes repre¬ 
senting the shiTdng black longitudinal wheals exhibited by 
G. cristaia, and extending from front border two-thirds 
of way to transverse suture; dorsum of scutellum, 

Fig. 2. 



GedoeLstia impolitu, sp. n. Abdomen of type, viewed obliquely from 
right side, showing cockscomb>like crests. Much enlarged. 

sometimes except hind border, sprinkled with blackish- 
brown tubercles, and anteriorly with four, more or less 
distinct, blackish-brown quadrate marks resting on front 
margm; lower margin of hind border of scutellum also 
with small blackish-brown spots ; mesopleurse clothed 
with fine blackish-brown hair, longer on hind margin; 
hair on stemopleursa ochraceous-tawny, that on meso- 
stemum blackish brown in ochraceous-tawny m $. 

Abdomen silvery white, first three (visible) tergites 
heavily though irregularly marked with black or blackish 
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brown on each side (see fig. 2), ground-colour of median 
area of second and third tergites in ^ cinnamon-brown, 
median area of basal half of following tergite in slightly 
tinged with same colour ; admedian crests oh second and 
two following tergites blackish brown or black, each crest 
(as in 0. cristata) resembling a miniature cockscomb, 
and terminating in from four to six or more backwardly 
directed conical denticulations, each tipped with a short 
fine hair; first (visible) tergite, in addition to black or 
blackish-brown markings already mentioned, with a pair 
of small, admedian, rounded, mummy-brown spots at 
base, and with its median area showing more or less distinct, 
though minute, speckles of similar colour; defiexed 
extremities of fet four (visible) tergites sometimes each 
bearing a small blackish-brown spot, rounded or irregular 
in shape; ventrites clothed with fine ochraceous-buff 
hair. 

Wings hyaline, distal extremity of third longitudinal 
vein, which bends forward to meet costa, less refiexed 
than in (?. cristata, so that it joins costa more nearly at 
right angles, and submarginal cell at its distal extremity 
is more widely open, width of opening at tip of cell being 
equal to about 4/5ths of length of terminal portion of 
third vein, instead of to only l/3rd, as in G, cristata; 
veins for most part isabella-coloured, anterior transverse 
vein and tip of auxiliary vein mummy-brown; as in 
0. cristata, several small speckles of blackish brown on 
veins near base of wing, and a small but conspicuous 
blackish-brown spot at base of anterior margin of alula. 
SquamcB dead white. Halteres : stalks ochraceous-buff, 
knobs mummy-brown. 

Legs : coxae, trochanters, and femora blackish brown, 
tips of femora, as well as a more or less distinct elongate 
area on inner side of front pair, and sometimes on inside 
of middle and hind pairs also, cinnamon or c inna mon -buff; 
tibiae blackish brown, somewhat shining, pinkish-buff 
poUinose at base, and with similar, irregularly shaped, 
but often transverse, pollinose markings between base 
and tip, so that blackish-brown ground-colour is broken 
up into rounded spots or irregiSar, elongate blotches; 
tarsi cream-buff, tips of first four segments and base of 
terminal segment blackish brown; claws blackish brown, 
cream-buff at base; pulvilli cinnamon-buff; coxae. 
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trochanters, and to some extent under side of femora 
at base clothed with ochraceous-tawny hair, legs other¬ 
wise clothed entirely or mainly with black hair. 

ZTJLTJLAiTD. Type of cJ, type of from the Black 
Umfulosi area, ix. 1923; one $ paratype, without more 
precise locality, 16. ii. 1923. All thr^ specimens bred 
by jB. jET. Harris, from larvsB in frontal sinuses of blue 
•R^debeeste {Qargon taurinus BureheU), and presented, with 
two empty puparia, to the British Museum (Natural 
History) by the Imperial Institute of Entomology. 

In addition to the differences already mentioned between 
the species described above and the genotype Q, cristata 
Eodh. & Beq.—^the only other species of Qedoelstia of 
which the adult is at present known—^the new species 
may be distinguished from its congener by the inter¬ 
spaces between the mummy-brown spots on the posterior 
orbits beiug speckled with brown, and consequently less 
sharply defined ; by the posterior border of the scutellum 
not being marked with two large and conspicuous mummy- 
brown blotches ; and by the generally darker tibise. 

Puparium .—^Length (two specimens, one belonging to 
one of the types, the other to the paratype) after emergence 
of imago (i. e,, minus the anterior extremity) 14*25 to 
15 mm.; greatest width 7*6 to 7*75 mm. Spiniferous 
segments each, quite regularly, with three rows of spines, 
occupying rather more than l/3rd, or about 3/5ths, of the 
length of the segment. 

Larva (3rd stage).—^Thus the third stage larva of 
G. impolita has, on at any rate the majority of the spini¬ 
ferous segments, three rows of spines. In a series of four 
third stage larvse in the Museum collection, from the 
Uganda Protectorate, 3. ii. 1928 (Jf. Graham), from the 
nasal cavity of a female Topi {Damaliscus korrigum jimela 
Matschie), and apparently referable to Qedoelstia paradoxa 
Rodh. & Beq. (syn. 0. hdssleri Gedoelst), the spines on the 
5th to 11th segments inclusive are in fi'om three to four 
or even more rows, but are usually in four. These larvae 
(preserved in alcohol) measure from 24*75 to 33*75 in 
length. According to Rodham and Bequaert (Rev. ZooL 
Africaine, ii. p. 180, 1913), the ventral surface of the third 
stage larva of 0. cristata Rodh. & Beq. has two rows of 
spines on the 3rd to the 12th segments, with the addition 
of an incomplete third row on the 8th and 9th. 



248 Major E. E, Austen on Two new (Estridae 

Genus (Estbus Linneeus. 

CEstrus regalis, sp. n. 

$.—Length (one specimen) 13 mm.; width of head 
4-6 mm.; width of front (frons) at vertex 3 mm. ; length 
of wing 9-4 mm. 

In facies closely resewbling (E. ovis Linn.^ but con¬ 
spicuously largei and with front in ? more coarsely wrinkled, 
as well a;S less closely pitted than is usually the case in 
correspording sex of that species ; dorsum of thorax less 
hairy; first {visible) abdominal tergite with, on each side, 
a wdl-devdoped, black or blackish-brown, transverse lyrate 
mark. 

Head : front tawny-olive, frontal stripe sepia-coloured, 
frontal pits shining black at bottom and each bearing 
a blackish-brown hair ; occiput, including posterior orbits, 
whitish-grey polhnose; upper part of each parafacial, 
and a small patch on each side of front resting on corre¬ 
sponding eye, whitish pollinose; frontal lunule cream- 
buff ; lower border of antennary pits and upper part of 
clypeus ivory-yeUow ; central area of each half of face, 
between clypeus and parafacial, ochraceous-buff; jowls 
and lower portion of parafacials light buff; vertex with 
a median patch of tiny, black, piliferous tubercles im¬ 
mediately behind the globular ocellar tubercles, more 
concentrated and less dispersed than tubercles forming 
corresponding patch in case of (E. ovis ; pair of clove- 
brown marks on occiput below vertex darker and more 
clearly defined than corresponding marks usually are 
in (E, ovis ; five or six short dark brown hairs on upper 
part of each posterior orbit, forming a descending series, 
each hair standing on a small blackish-brown corneal 
tubercle, more or less widely separated from its neighbours; 
first segment of ardennoe cinnamon-buff, second segment 
cinnamon-coloured, third segment blackish brown, arista 
cinnamon-brown at base, then cream-buff. 

Thorax : humeral calli and adjacent area of dorsum 
on each side whitish-grey pollinose, ground-colour of 
remainder of dorsum, including scuteUum, greyish drab ; 
dorsum covered with shining black, rounded tubercles, 
very small on anterior portion (from fore border to some 
little distance beyond transverse suture), and there 
aggregated together to form the admedian interrupted 
stripes and other markings seen in (E, ovis, larger and more 
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scattered on median area of hind portion of scutum and 
scutellum; humeral calli and lateral borders of dorsum 
in jfront of transverse suture clothed with dark brown or 
blacHsh-brown hair, and each tubercle bearing a short, 
recurved, blackish-brown hair, dorsum otherwise bare ; 
pleurse and pectus cinnamon-brown, with a greyish 
poUinose covering, and clothed for most part with fine, 
glistening, reddish-brown hair, with in addition some 
ochreous hair on stemo- and pteropleurse. 

Abdomen silvery white, tergites, except deflexed 
extremities, with irregular, somewhat shimmering, black 
or blackish-brown markings, largest and most conspicuous 
on each side of first and second (visible) tergites, where 
they are more or less distinctly lyrate; hind borders of 
ventrites cream-buff, each visible ventrite with a large 
and conspicuous black median mark, transversely oblong, 
semicirciiiar, or scutiform in shape, extending nearer to 
hind margin than to base in each case, but not reaching 
either posterior or lateral margins ; central area of tergites 
thinly clothed with short, recurved, black hairs, hind 
borders of last two (visible) tergites with longer black 
hairs; ventrites and deflexed extremities of tergites 
clothed with yellowish hair; anterior border of first 
(visible) tergite clothed on each side with whitish hair. 

Wings agreeing in venation with those of (E. ovis, 
except that first posterior cell is somewhat broader in 
proportion to its length, and more bluntly truncated at 
its distal extremity, and that terminal section of third 
longitudinal vein (beyond fiirst posterior cell) is straighter^ 
i. e., not so much curved towards costa; veins for most 
part cinnamon-buff, anterior transverse and adjacent 
portion of fourth longitudinal vein blackish brown. 
Sguamoe waxen white, Halteres light ochraceous-buff. 

Legs : femora and tibiae shining, femora cinnamon- 
brown, their tips light buff or cream-buff; tibiae light 
ochraceous-tawny; tarsi light ochraceous-buff; femora 
clothed with dark brown hair, tibiae and tarsi with blackish- 
brown or black hair and bristles; distal extremities of 
claws black, pulvilh and proximal halves or two-thirds 
of claws cinnamon-buff. 

ANGLO-EGYpnAN Sudan. Holotype $ from the Dinka 
country, near Kongor, 25. v. 1909 [E. H. King). The 
collector’s field-note on this specimen is as follows:— 
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“Bred from larva taken from the frontal sinuses of a 
tiang {Damaliscus korrigum tiang Heuglin) killed near 
Kongor on the R. Atem, which joins the Bahr-el-Gebel 
south of Shambe. This specimen spent 34 days as a 
pupa. A tiang killed at Kio, 4. vi. 1909, harboured 
larvae of aU sizes.” 

Although none of the larvae just mentioned are available 
for comparison, there can be no doubt that the fly just 
described, in spite of its strong superficial resemblance 
to (Estrus ovis Linn., is specifically distinct. Apart from 
the other differences to which reference is made above, 
this is proved at once by the extreme shortness and 
sparseness of the hairy covering of the dorsum of the 
thorax, as compared with the much longer, finer, and paler 
hair clothing the corresponding region in CE. ovis. 

What may well be the male sex of (Estrus regalis is 
represented by a solitary (J from Tanganyika Territory 
(Shinyanga District, Miwamira, 24. vi. 1926, “ in tent ” : 
W. H. PoUs). This specimen, which is larger than the 
type of (E. regalis and measures 14*2 mm. in length 
(length of wing 10*6 mm.), has more closely pitted para- 
frontals (a corresponding sexual difference is exhibited 
by (E. ovis) and longer and finer hair on the dorsum of 
the thorax. The abdominal markings, both dorsal and 
ventral, present general agreement with those exhibited 
by the type of the species described above, while a certain 
discrepancy in the venation, due to the greater length 
of the first posterior cell, has its counterpart in a similar 
sexual difference exhibited by (E. ovis. The thorax of the 
insect is, how^ever, very greasy, and has defied all attempts 
to effect an improvement by means of benzole. It there¬ 
fore seems advisable to postpone final decision as to the 
specific identity of this specimen until the receipt of 
further material. 


XXII .—Descriptions and Records of Bees. —CXLIX, 

By T. D. A. CooKEEELL, University of Colorado. 

The following South African species of Allodape have 
the scutellum black, the abdomen red or reddish, and the 
face of the female not tiifasciate. 
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The Group of Allodape dickroa Strand, 

Allodape dichroa Strand. 

Natal: National Park, March. 3-16, both sexes {A, if., 
J, 0., L, 0,) ; Zululand; Eshowe. 

$, March {Turner), Described from “ Kapland.” 

iVom Weenen, Natal {Thomasset), come a female and 
three males ; two of the males unusually small, and all 
peculiar by having linear lateral face-marks contiguous 
with the lower part of clypeus. This is A, malleifera CklL, 
1916, which must apparently stand as A, dichroa malleifera. 
Strand’s publication is dated 1914, but it did not reach 
me until much later. The ^Zoological Record’ dates it 
1915, but does not record it until the volume for 1921. 
It is evident that dichroa and malleifera are not different 
species. 

Allodape alicece Cockerell. 

Cape Province : Mossel Bay, 7 $, 1 {Turner). 

Females taken in March, April, and October (indicating 
two broods); male, September. The male is referred 
here on account of the small dusky wings, with relatively 
small stigma, the cream-coloured clypeus (with no light 
bands laterad of its upper end), and the brownish-black 
legs, with lighter brown (not red) tarsi. The abdomen, 
however, has broad dusky bands, though the apex is 
broadly light red except at extreme sides. Labrum 
cream-coloured, but mandibles black; upper border of 
prothorax wholly dark, but tubercles light. Scape light 
in front. This is nearest to A. nigricollis Eriese, 1924 
(not Vachal, 1903), which may be called A. atricollis, n. n. 

The following males, superficially like A. alicece, come 
nearest to A. nigrescens JWese and A. palliceps Friese, 
but cannot be identified with either. None has the deep 
median depression or scuteUum characteristic of A. fovei- 
scutis Cameron (type examined in British Museum). 
All have weU-developed lateral face-marks, so that there 
is a band on each side of upper part of clypeus, and all 
have the labrum and mandibles light. 

Abdomen deirk, suffiisedly reddened cn 
second, third, fourth, and sixth tergites; 
femora black, with red spot on knees ; tarsi 
and anterior and middle tibiae pale reddish; 
hind tibiae black, broadly reddiSi at end.... brunnesoens, sp. n. 
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Abdomen red, -with the apical part suffnsedly 
dusky or blackened at sides, or all red, but 
never black ; hind tibiss always clear red .. 1. 

1. Anterior and middle femora and all tibiae and 

tarsi clear red ; face narrower. colorcU^es, sp. n. 

Anterior and middle femora at least largely 
black ; face broader . 2. 

2. Anterior and middle femora black, red at 

extreme apex. latifrons, sp. n. 

Anterior and middle femora with more than 
apical half red ... rufula, sp. n. 


Male A. pungena, from Willowmore {Brauns), has the 
scuteUum and metathorax pale brown. The legs also are 
pale brown, without any black. The face-marks and 
yellow man^bles and labruih are as in the above species. 
In spite of the black scuteUum, it seems not impossible 
that some of these smaU males may belong with females 
of the A. variegata group *. 

A male from Weenen, Natal {Thomasset), resembles the 
Brauns A. pungens, but is conspicuously more robust, 
with broader face, and the abdomen is darker. This 
practicaUy agrees with Friese’s account of supposed male 
of A. nigrescens from Algoa Bay. A male from Mossel 
Bay {Turner) has the scuteUum broadly yeUow, margined 
at sides. The legs are bright ferruginous, except that the 
hind femora are black, with the ends red; the apical 
part of abdomen is dusky but not black. The stigma 
is large and dark. Compared with the type of A. ogilviei 
the nervures are much paler and the second cubital ceU 
is shorter. The hair on hind tibiae and tarsi is entirely 
pale. In spite of the yeUow marks on scuteUum, I take 
this to be conspecific with A. colcyratipes. 

Allodape brunnescens, sp. n. 

cj.—^Length 5*5 mm. 

Entire face, labrum, mandibles except tips, scape in 
front, interrupted band on prothorax, and tubercles 
aU cream-colour; upper border of light colour on face 
straight and sharp, but lateral bands extending a short 
distance beyond ; there is no black between lateral marks 
and clypeus ; flagellum dusky brown beneath ; scuteUum 
convex, highly polished. Wings hyaline, with large 
brown stigma and brown nervures ; second cubital ceU 


* Brauns (1926) stated that species with spotted scuteUum may vary 
in certain cases, to ha^’ing the scuteUum aU black. 
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rather long. Femora black, with the knees narrowly red; 
hind tibiae black, red at end, and with much white hair ; 
the other tibiae and all the tarsi red. Abdomen very dark 
reddish, the fourth tergite blaick, but not sharply con¬ 
trasting ; hair at apex clear white; venter reddish, 
with the fourth and fifth stemites practically black, 
contrasting with those before and behind them. 

Cape Province : Willowmore, July 3-8, 1920 {Tumer). 
British Museum. 

AUodape coloratipes, sp. n. 

(J.—^Length about 6 mm. 

Pause, labrum, mandibles, scape in front, band on 
prothorax, and tubercles all pale yeUow ; yeUow of face 
ending squarely at top of ol 3 q)eus, but later^ bamds going 
some distance beyond (further than in A. brunnescefis), 
and a pointed projection of black on each side of upper 
end of clypeus, where the lateral bands diverge ; J&ageUum 
black. Wings greyish hyaline ; stigma large and brown, 
nervures brown; second cubital cell large but rather 
short. Legs clear bright ferruginous, with the hind 
femora black, broadly red at each end. Abdomen dusky 
red above, without black, beneath bright chestnut-red; 
a blackish mark at each side of second stemite. 

Cape Province : Mossel Bay, March-April 1930 {Turner). 
British Museum. 

AUodape latifrons, sp. n. 

—^Length 6*6 to 6 mm. 

Similar to the last, but face broader, chrome-yeUow, the 
lateral marks hardly produced beyond level of top of 
clypeus, but black notch between them and clypeus very 
weU developed; prothorax entirely black except that 
tubercles are yeUow, or the upper border of prothorax 
may have a small light mark at each side. Wings 
brownish hyaline, with very large brown stigma and pale 
brown nervures ; basal nervure falling short of nervulus ; 
second cubital ceU receiving recurrent nervures equaUy 
distant from base and apex. Femora black, with the knees 
red; tibiae and tarsi bright ferruginous. Abdomen 
chestnut-red, the first tergite blackened on disc, sides 
near apex suffusedly blackish ; venter bright red. 
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Cape Province : three from Mossel Bay, April (type) 
and October, 1921 {Turner). British Museum. 

Allodape rufula, sp. n. 

(J.—Length about 5 mm. 

Similar to the last, and perhaps only racially distinct, 
but all the femora broadly red apically, the anterior ones 
rather more than half red, the middle ones black only 
at base. Face-marks decidedly yellow, lateral marks 
extending considerably above level of clypeus ; scape 
yellow in front, but flagellum black; yellow band of 
prothorax well developed and entire. Wings hyaline, 
stigma darker and not so large as in A. latifrons ; second 
cubital cell large, receiving first recurrent nervure at 
extreme basal comer, second some distance from apex. 
Abdomen bright chestnut-red, descending part of first 
tergite dark; sides of subapical region broadly and 
conspicuously blackened ; venter clear red. 

S. B/hodesia: Christmas Pass, Umtali, May 20-21, 1932 
(J. Ogilvie). 

The following small species, mostly from Pondoland, 
are quite distinct from those described above :— 

Male, without lateral face-marks along upper 
part of orbits; upper border of prothorax 


all black; hind tibias black, but the basi- 

tarsi clear yellow .. basipicta Ckll. 

Females. 1. 

1. Anterior tibiae red. 2. 

Anterior tibiae not red or only so apically; 

upi>er border of prothorax all black ; stigma 
paUid, with a dark margin (in A, alicece Ckll. 
it is solid dark brown) . 4. 

2. Upper border of prothorax black; very small 

narrow species... angustula Ckll. 

Upper border of prothorax marked with 
yellow . 3. 

3. mnd tibis black (red at end), with copious 

white hair; middle tibiae black in middle 

and red or yeUow at each end. megastigma Ckll. 

Hind tibiae black (a smaU bright red spot at 
end), the outer side with much black hair; 
middle tibiae black, very narrowly red at each 
end ; stigma much darker. turneri Ckll. 

4. FfiMje-mark with upper part brosfcdly quadrate, 

lower part a broad band ; hind tibiae dull red, 
with much long shining plumose entirely 

pale hair. quadraiifera Ckll, 

Face-mark dagger-like ; hind tibiae black.... 5. 

5. Abdomen strongly dusl^, partly brown ; base 

of first tergite with a pallid spot at each side, obscut^eecens Ckll. 
Abdomen red, more dusky apically... clarior Ckll. 
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Allodape basipicta, sp. n. 

<J.—^Length, about 5-3 mm. 

Head and thorax shining black; head large, with 
very prominent eyes ; face narrow; clypeus bright yellow, 
the yellow area deeply constricted at sides ; no lateral 
face-marks except minute crescentic ones contiguous with 
lower part of clypeus ; labrum yellow ; mandibles black ; 
scape light yellow in front, flagellum obscurely reddish 
below; upper border of prothorax black, but tubercles 
yellow ; scutellum ordinary, not foveate. Wings greyish 
hyaline, stigma not very large, solid brown, nervures 
pale brown; second cubital cell receiving recurrent 
nervures equally far (not very distant from) base and apex. 
Legs black, with yellow basitarsi, and small joints of 
tarsi pale rufous ; the contrast between the black hind 
tibise and light lemon-yellow basitarsi is very striking. 
Abdomen red, with broad blackish bands on tergites 
4 to 6, the apex bright red; the band on fourth tergite 
is evanescent in middle ; base of first tergite on each side 
with a pyriform pale mark broadly surrounded by black, 
these markings being very distinctive; venter bright 
chestnut-red. 

Pondoland: Port St. John, March 1924 (Turner). 
British Museum. 

I caimot associate this with any female at present. 
A. obscurescens might be a candidate, on account of the 
paUid spots at base of first tergite, but the wings are quite 
different, with much darker nervures, and hyaline, dark- 
bordered stigma. 

Allodape megastigmay sp. n. 

$.—Length about 5-3 mm. 

Head and thorax black, with yellow markings (reddened 
by cyanide in tjpe); clypeal mark extending right 
across upper part of clypeus, but the lower portion a 
broad band, gradually narrowing below ; labrum yellow; 
mandibles dark, obscurely reddened subapically ; scape 
narrowly yellow in front, flagellum dusky red beneath; 
area of metathorax large, minutely hneolate; upper 
border of prothorax with a yellow mark on each side 
and tubercles yellow. Wings hyaline, stigma large, 
dilute brown ; nervures pale, second cubital cell long, 
receiving recurrent nervures near to (about equally 
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from) base and apex. Femora black, with the 
knees red; tarsi and anterior tibiae bright red ; middle 
tibiae broadly red at baiae and apex; hind tibiae black, 
red at end, with white hair. Abdomen with first tergite 
brownish black, second and third blackish, with base and 
apex reddened, the remaining ones nearly black, the 
general effect dark reddish; venter lighter red, with the 
apical portion broadly black. 

Pondoland: Port St. John, Nov. 1923 {Turner). 
British Mnsenm. 


$.—^Length about 4 mm. 

Very sma>ll and naiirrow; head and thorax shining 
black, the scutellum polished, not foveate; clypeal mark 
cream-colour, broadly cuneiform; labrum dark red, 
with large punctures; mandibles black; coUar black, 
the tubercles obscurely pallid. Wings hyaline, slightly 
dus!^, stigma solid brown; nervures pallid; second 
cubital cell receiving first recurrent nervure not very far 
from base, the second more distant from apex. Legs 
black, obscurely rufescent at end, hair of hind tibiae and 
tarsi pale reddi^. Abdomen dusky red above and below, 
blackened basally. The anterior tibiae are red in front, 
but dark behind. 

Cape Province: George, Nov. 4^7, 1931 {J. Ogilvie). 

Much smaller than A. alieeoe and with different 
venation. 

AUodape tumeri, sp. n. 

$.—^Length about 6‘3 mm. 

Head and thorax shining black, with rather dull yellow 
markings, the clypeal mark expanded equally above and 
below, the median portion a broad band; labrum 
slightly reddish, mandibles black; scape long, red beneath, 
fiageUum black; marks at sides of coUar and tubercles 
yellow. Legs black, with anterior tibisa bright chestnut- 
red, their tarsi also red ; noiddle and hind knees with 
a small red spot and a spot at end of hind tibiae; middle 
and hind tarsi pale reddish apicaUy; hind tibiae black, 
posteriorly with much blsick hadr. Abdomen bright chest¬ 
nut-red, not black at end, but the descending base 
black. Wings brownish hyaline, the stigma large and 
solid, dark brown; nervures brown ; second cubital cell 
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liigh and short, receiving first recurrent nervure at basal 
comer, the second near apex. 

Cape Peninsula: Camps Bay, April 1920 {Turner), 
British Museum. 

Allied to A, ogilviei, but that has clear red middle tibiae 
and a large yellow mark on scutellum. 

AUodape quadratifera, sp. n. 

$.—^Length about 5*3 mm. 

Head and thorax shining black, with chrome-yellow 
markings; clypeal mark broadly quadrate (this portion 
broader than long) above, the lower part a broad band, 
not expanded below; labrum and mandibles black; 
scape yellow in front, flagellum black ; collar black, but 
tubercles yellow. Wings dusky ; stigma rather large, pale 
brownish with a dark margin ; second cubital cell large 
but short, receiving recurrent nervures equally distant 
from base and apex. Legs black, with dusky red tarsi ; 
anterior tibiae broadly rufous apically, middle tibiae the 
same, hind tibiae red, with pale hair. Abdomen dusky 
red, not black at end, but the base blackened. 

Pondoland; Port St. John, May 1924 {Turner), 
British Museum. 

The entirely black tibiae readily separate the related 
A, clarior, A. obscurescens is also easily separated by the 
dark outer nervures. 

Allodape obscurescens, sp. n. 

$.—^Length about 5*3 mm. 

Head and thorax shining black; clypeal mark clear 
yellow, broad at upper end, and vsdth a median stripe 
narrowing below, a little notch on each side at junction 
of median stripe with transverse . band; labrum and 
mandibles black, scape entirely black, flagellum dark 
reddish beneath; collar black, but tubercles yellow; 
scutellum ordinary, with scattered extremely minute 
punctures. Wings brownish, clear beyond the cells; 
stigma pallid, with a dark margin; nervures dark ; second 
cubital cell receiving first recurrent nervure a considerable 
distance from base, second very near apex. Legs black, 
vsith pale reddish tarsi ; hind tibise and tarsi with abun¬ 
dant silvery hair. First tergite mostly very dark, but a 
pale reddi^ mark on each side near base and apical 
margin reddish; second tergite red with a black band, 

Ann, d> 21 ag, N, Hist, Ser. 10. Vol, xiv. 17 
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strongest at sides; third and fourth tergites dn^ reddish,; 
with broad black hind margin, sixth tergite black ; 
venter chestnut-red ; last three tergites with sparse fine 
white hair. 

Pondoland: Port St. John, Sept. 1923 {Turner). 
British Museum. 

Allodape clarior, sp. n. 

$.—^Length hardly 5 mm. 

Head and thorax shining black ; clypeal mark (reddened 
by cyanide in type) dagger-like, with broad upper end, 
the transverse bar forming right angles with the median 
stripe, the whole surface very finely punctured; labrum, 
mandibles, and collar black, tubercles yellow ; scape with 
a red stripe in front, flagellum dusky rufous beneath. 
Wings brownish hyaline, of the same tint throughout; 
stigma reddish brown, with a dusky margin ; the general 
effect quite dark; nervures brown; second cubital 
cell receiving first recurrent nervure rather near base, 
the second more remote from apex. Legs black, with 
small joints of tarsi rufous; hind tibiss and tarsi with 
much long white hair. Abdomen chestnut-red, black at 
extreme base, the apical part dusky, with fine white hair. 

Pondoland: Port St. John, Nov. 1923 {Turner). 
British Museum. 

There is stfll another species collected by Turner at 
Port St. John—^a female with dark brown legs, the hind 
tibiae and tarsi paler brown, speckled with black. The 
specimen is in poor condition and perhaps not fully 
matured. It nearly fits the description of A. nigricollis 
Friese, but is too small. 


XXIII.— Notes on the Nomendature and Systematic Position 
of some African Mammals. By Ernst Schwarz. Prom 
the Zoological Department, British Museum (Nat. Hist.). 

1. Papio comatus comatus E. Geofifroy. 

In checking the original description of Simia porcaria 
Briinnich, which was published in a rare book of which 
Dr. C. D. Sherborn has kindly shown me his private 
copy, I find that the description, accompanied by an 
excellent coloured plate, is not applicable to the Chacma 
baboon, but to the Malay pig-tailed monkey, Macaca 
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nemesiirina Liima&us. The next name usually quoted as 
belonging to the Cape baboon is Simla sphingiola Hermann. 
The type was a mounted specimen in the Strasbourg 
Museum; Dr. A. Burr, the present curator, very kindly 
made inquiries for me, and found that it is no longer 
preserved, although it was in the collection as late as 1871; 
the entry in the MS. catalogue states, “ Macacus cyno- 
molgus Desm. {sphingiola Herm.), Sumatra, Cab. Hermann.’" 
Hermann’s name therefore being equally inapplicable, 
the third name given to this species, Papio comatm 
E- Greoffroy, becomes available. The two specimens 
mentioned by I. Geofiroy-St. Hilaire in his 1851 catalogue 
of the primates in the Paris Museum have been in that 
institution for a long time. They were (1) an old male with¬ 
out history, but as I learn from Professor Bourdelle with 
a handwritten inscription*" Babouin chevelu” which is still 
in existence; (2) the second specimen, brought from the 
Cape in 1804 by P4ron and Lesueur has disappeared. It is 
therefore highly probable that the mounted specimen is 
the type of (xyrmtus, the inscription being in accordance 
with the French name used by E. Geoffiroy for this 
species. The following is a brief account of the literature: 

(1782. Simia porcaria Brfinnich, Dyrenes Historic, 1. 
p. 13, Tab. i.) 

(1804, Simia sphingiola Hermann, Obs. Zool. p. 2.) 

1812. Papio comcUus E, Geoffrey, Ann. Mus. Hist. Nat. 
xix. p. 103. 

Throigh the kindness of Professor H. A. Dart of 
Johannesburg, I have recently had an opportunity of 
examining thi^ of the skulls studied and named by 
Goldblatt *. They are not the specimens figured, and, 
apparently, it has not been possible to trace them. But 
as no types have originally been described, and the 
specimens before me belong to the original series, I can 
see no reason why they should not be selected as types. 
I, therefore, herewith designate the following lectotypes : 

1. Papio parcarius occidentalis Goldblatt, Depart¬ 

ment of Anatomy, University of the Witwatersrand, 

No. BL, Old male; Rustenburg, Transvaal; skull. 

2. Papio parcarius orierUalis Groldblatt, same collection. 

No. B 3, Old male; Queenstown, Eastern Cape 

Province; skuU. 

* S. Afr. Joiarn. Soc. xxiii. pp. 64-83, pi. xvi. (1926). 
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I have not been able to confirm Goldblatt’s results 
in the material at hand. The differences pointed out 
by are largely individual, and in animals which are 
so much subjected to environmental influence would 
appear to be of the modification type. Both of Gold- 
blatt’s supposed subspecies, therefore, will have to 
be regarded as synonyms of Papio comatus comatus 
E. Geofiroy 

Papio comatus griseipes Pocock.—The baboon in¬ 
habiting the region north of the Limpopo Eiver will 
have to stand as Papio c<yrnainia griseipes Pocock *. The 
original locality was given as Potchefetroom, North 
Traosvaal, but this locality is certainly wrong. The 
type agrees well with the Rhodesian baboon, and, as it 
was a living specimen, may have been brought jfrom 
farther north. The exact limits of the range of this form 
are not known at present. Apparently it crosses the 
Limpopo River near the Messina Mine, from where 
Zukowksy’s transvacdensis f has been described. I have 
seen specimens from various places in South Rhodesia 
{Chirinda Forest, Umvukwe Mts., Mashonaland, Kabula- 
bula, west of Livingstone), and Portuguese East Africa 
(Coguno, Inhambane; Tambarara, Gorongoza Mts.; 
Louren 90 Marques), Haagner % records it from the 
Elafue Mats, and I now think that the specimen described 
by myself as Papio cgnocephaliLS jvbilceus § from the 
Capotche district, north of the Zamb^i, also belongs here. 
It is, therefore, apparent that transvaalensis Zukowsky, 
rhodesice Haagner, and jubilcem Schwarz are synonyms 
of Papio comatus griseipes Pocock. I also now think that 
P. cynocepJialus and P. comaius should be regarded as 
separate species. 

As regards 8imia sphingiola Hermann, I am not pre¬ 
pared to accept it, but, in the absence of a type-specimen, 
regard it as undefinable. Its revival would mean another 
upsetting of the name for the common crab-eating 
monkey now designated as Cynamolgus irus G. Cuvier, 
but long known as “ Macams cynomolgusP 

* P.Z.S. 1911, p. 558 (1911); also Abstr. P. Z. S. 1911, no. 93, p. 17 

.3.1911). ^ 

Hagenbeck’s Ill. Tier- und Menschen^velt, ii. p. 57 (1927). 

f S. Afr. Mamm. ]^. 17 (1920). 

Zeitschr. Saugetierk. iii. p. 211 (1928). 



Sysiematic Position of some African Maanmals. 261 

2. GiveMidia eivetki schwam Cabrera. 

The locality of the East African civet described by 
Matschie (Arch. Nat. Ivii. Abt. 1, p. 352,1891) as Yiverra 
civdta orienMis, a name later changed into Givettictia 
civeita sdmcvrzi by Cabrera (Mem. R. Soc. Esp. Hist. Nat. 
xvi. no. 1 a, p. 36, 1929), was given as Zanzibar and 
Bagamoyo. I hereby defirdtely fix Zanzibar as the type- 
locality, and the specimen in the Berlin Museum collected 
by Hfidebrandt as the type. It remains to be seen 
whether the insulaj specimens represent a different race 
from the mainland one. 

3. Hippopotamus amphibius capensia Desmoulins. 

Since my revision of the literature relating to this 
genus (Erg. Zweit. Deutsch. Zentr. Afr. Exp., Zool. i. 
p. 873,1920), I have found that Hippopotamus capmsia 
was fi]^ published in 1825 and that its author is Des¬ 
moulins, not Lesson. In the first publication mention is 
made of a communication to the Society Fhilomatique 
de Paris on March 25th, 1825; but, apparently owing to 
a conflict with Cuvier, this paper was never printed in 
the Bulletin of that society, but was brought out at the 
end of the year, probably in November or December, in 
E. Magendie’s ‘ Journal de Fhymologie expdrimentale et 
palliologique,’ v. pp. 354-366 (1825). The actual date 
of capenaia is not this paper, but the article on hippo¬ 
potamus in the * Dictionnaire Qassique,’ written by 
Desmoulins. The full quotation is :— 

1825. Hippopotamua capensia Desmoulins, Diet. Class. 

H^t. Nat. viii. p. 220. 

The species is founded on Delalande’s specimen in the 
Paris Museum, which was obtained on the lower Berg 
River in Western Cape Province (M4m. Mus. Hist. Nat. 
vii. p. 154,1822). 

The Senegal hippopotamus was described in the same 
place as Hippopotamus aemgalensia. 



262 


Mr. R. H. Zwaluwenburg on 


XXIV.— Two new Elateridse from Melanesia* By R. H. 

Van ZwAiiTTWENBUBa (Experiment Station of the 

Hawaiian Sugar Planters’ Association). 

Tetrigus silvaticm, sp. n. 

Female, 13-0 mm. long, 3-0 mm. wide. 

Dark reddish brown, with antennae and greater part 
of the elytra lighter reddish brown, the elytra with vague 
darker maculations on the dorsum just behind the basal 
declivity and along the lateral margins. Covered on the 
dorsum with a rather coarse, recumbent, brownish 
pubescence; finer on the ventral surface. Colour beneath 
uniformly dark brown. 

Front shallowly concave; broadly rounded on anterior 
margin; finely and closely punctulate. Antennae not 
attaining the basal margin of the prothorax; joints 
2 and 3 globular, subequ^; 4^10 serrate, the serrations 
so produced on the first few segments as to be almost 
sublameUate, but becoming progressively weaker as the 
distal joints are approached; the antennae very similar to, 
but less robust than, those of T. fieutiawci (‘ Stylops,’ 
vol. iL pt. 8, p. 176, fig. 1, Aug. 1933); eleventh joint 
elongate, entire. 

Pronotum in cross-section markedly convex, slightly 
depressed on the sides; finely and closely punctiidate; 
longer than wide (about as 3-5 to 3); sides faintly arcuate 
along middle; slightly wider at the anterior one-fifth 
where the outline narrows to the anterior margin than at 
base of the posterior angles. The posterior angles are 
stout, diveiging slightly from the general outline; 
definitely unicarinate. No trace of medi^ channel, even 
basally. Prostemal epipleurse transversely concave; 
prostemal lobe rounded medianly with a short blunt 
spine on either side. Mucro slightly undulate, sub- 
horizontal. Mesostemal cavity with posterior margins 
horizontal, thence anteriorly with a very short declivity 
and nearly horizontal for the remainder of its length. 
Scutellum flat, elongate, subacute posteriorly; sharply 
declivous. 

Elytra with abrupt, evenly curved, basal decHvity; 
very convex in cross-section, especially on basal half; 
narrower than the prothorax ; sides subparallel to beyond 
the middle, thence sharply and conjointly narrowed to 
the apex ; abruptly divergent from the sutural margin 
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near the apex, terminating in a short acunaination. Striae 
consisting of fiae, lightly-impressed punctnies, obsolescent 
on the basal declivity; intervaJs nearly flat, finely 
pimctulate. 

Posterior coxal plates wider externally than at middle ; 
widening abruptly on their inner third. Tarsi simple. 

Described from a holotype female, Vunidawra, Fiji, 
H, Phillips^ i., ii. 1932. The type is m the British Museum. 
Vunidawa is a district lying well up the Eewa River on 
the island of Viti Levu; it ^ a heavily forested region 
lying at about 2000 feet elevation. 

This species resembles in certain respects T. fl^utiawd 
from Ongeandriti, Fiji, but the general facies is very 
different, and the structure of the mesostemal cavity 
clearly separates the two. 

Propsephus compactus, sp. n. 

Male, 8*0-8*5 mm. long, 2-7-2*8 mm. wdde. 

Form stout, rectangular, narrowed in front and rear. 
Shiny; dark brown with elytra somewhat more reddish 
than head and pronotum ; antennse reddish, legs yellowish, 
brown. Pubescence fine, semi-erect, brownish. Colour 
beneath more or less uniformly dark brown. 

Front flat or slightly concave; sharply declivous ; 
anterior margin broadly rounded; punctation rather 
coarse, even. Anteunse short, attaining about the basal 
margin of the prothorax ; joint 3 slightly longer than 2, 
the two together about as long as 4; eleventh simple. 

Prothorax moderately convex, with sides rather pre¬ 
cipitous, as long as wide; punctation simple, even, 
fairly coarse, but finer on basal declivity ; sides narrowing 
on anterior half, nearly parallel on basal half with posterior 
angles in the general outline, but incurving at their tips ; 
posterior angles with a sharp carina; basal sulci very 
short. SouteUum shield-shaped, pointed behind; flat 
to slightly concave. 

Elytra behind the humeri a little wider than the 
prothorax; sides parallel to about the middle, thence 
conjointly narrowed to the rounded apex ; striae shaUowiy 
impressed with punctures shallow and fairly coarse; 
intervals feebly convex, finely punctulate. 

Described from a holotype male, Tulagi, Solomon 
Islands, B. A, Lever^ April 1933, and from a paratype 
(probable) male from Su’u, Malaita, British Solomons, 
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R. J. A. W. Lev&‘, April 1933. The holotype is in the 
British Museum, the paxatype in the type-coUection of the 
Hawaiian Entomological Sooiety^. 

This species differs from the Fijian P. major (Cand^ze) 
and hrom all the known Polynesian species in having the 
3rd antennal joint subequal in length to the 2nd, instead 
of nearly or quite the length of the 4th. 

The paratype has the pubescence definitely grey instead 
of brownish, and has the posterior angles of the prothorax 
reddish instead of dark brown. It is the smaller of the two 
^cimens, and, although the sedeagus is not protruded, 
the general proportions of the insect are those of the 
specimen known to be a male. 

Correction .—^In ‘ Stylops,* vol. iL pt. 8, p. 183, August 
1933, the following incorrect locality citation appears:— 
“ . .. . Svraodadyhia aeutim in the Solomons..So far 
as known, this species occurs only on Taveuni of the 
Fiji group. 


XXV.— Reptiles and Amphibians from Sowth&m Eaaador. 

By H. W. Pabkeb, B.A., Department of Zoology, 

British Museum (Natural History). 

The British Museum is once again indebted to Prof, 
dodoveo Carridn for a fine series of reptiles and 
from the province of Loja. In addition to representatives 
of two species which do not appear to have been previously 
described, there are ©samples of several others hitherto 
known only from single specimens or limited series, and 
others, again, which add materially to our knowledge 
of the geographical distribution of the species they 
represent. The eoUeotions were made in three localities, 
not widely separated but at very different altitudes*, 
and, since our knowledge of the vertical distribution of 
reptile and amphibians in the Andes is so meagre, it 
has been considered worth while to give a complete 
list of all the species collected at each station; but any 
attempt to generalize on the subject would, at present 
be decidedly premature. The altitudes of the different 
localities are:—Doja City, S.E. Ecuador, 7200 ft. • 
Zamora, 50 kilometres east of Loja, 3250 ft.; 6 kilo¬ 
metres etwt of Loja, 9200 ft. 
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AMPHIBIA. 

Gymnophiona. 

Coecilia pachynema Gunther. 

1 ad., Zamora, 3250 ft. 

The presence or absence of dermal scales is a character 
on which considerable stress is usuaEy placed, and, as a 
rule, aU species of the same genus agree in possessing 
or lacking them. But C, pachynema appears to afford 
a connecting-link between the genera Coecilia smdSiphonops, 
for dermal scales and their associated secondary folds 
may be present or absent, and the number of teeth in the 
inner mandibular row is greatly reduced. In all other 
species, so far as is known, there is absolute correlation 
between the presence of dermal scales and secondary 
dermal folds; but the following table shows how com¬ 
pletely the correlation breaks down in the present 
species:— 


Locality. 

Secondary 

folds. 

Scales. 

W. Ecuador . 

m. 

Nil (type). 

latao, Ecuador .... 

ft 

ft {^i§^oiC.buohleyi). 

Zamora . 

ft 


MUigalli. 

ft 

Pi^nt. 

lutac, Ecuador .... 

ft 

ft 

Guayaquil. 

8 

ft 


? Bhinatrema bicolor Boulenger. 

Larva, Zamora, 3250 ft. 

This specimen measures 145 mm., of which 9 belong 
to the tail, which is compressed and obtusely pointed. 
The eyes are large and there is no tentacle; a row of 
muciferous crypts extends from beneath the eye to below 
the nostril, and another, less well marked, from above 
the eye to the tip of the snout. Three pairs of small 
external gills are persistent, the two anterior pairs 
fimbriated, with five or six finger-like processes, and the 
last reduced to a mere knob ; ventral to this last is a 
single oblique slit-like gill-cleft equipped with a large 
valvular flap on each side and lying m a circular depres¬ 
sion, The colour is dark brown, uniformly stippled with 
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yellowish above and beneath; a broad V-shaped light 
band borders the lower jaw. 

There are nnmeroTis secondary dermal folds, mostly 
complete, and dermal scales; the eye is visible, and there 
is a well-developed inner row of mandibular teeth; the 
dermal folds number about 270, of which nearly half are 
secondary. This combination of characters is found 
amongst Ecuadorian ccBcilians only in Rhinatrema bicolor, 
but precise identification of a larva is impossible in the 
present state of our knowledge. 

Salibntia. 

Bufo spimulosus Wiegmann. 

Iioja, 7200 ft. 

Bufo typhonius (Liim.). 

Hgr. cj, Zamora, 3250 ft. 

Bufo cceruleostictvs Gunther. 

2 juvs., Zamora, 3250 ft. 

Tdmatobius niger Barbour & ‘Noble. 

$, Loja, 7200 ft. 

13ie rediscovery of this species, hitherto known only 
from the type series, close to Loj'a City lends additional 
support to the suggestion put forward by the original 
describers that the type-locality, “ Palmira Desert,” 
is in reality the hacienda Palmira in the province of Loj‘a. 
The present specimen differs from the description of the 
types in having the black of the upper surfaces uniformly 
and regularly beset with small greenish-yellow vermicula- 
tions and in being somewhat larger ; it measures 80 mm. 
from snout to vent. 

IMhodytes lineatus (Schneider). 

2 Zamora, 3250 ft. 

LeptodaciylVfS calignosus Girard. 

(J, §, Zamora, 3250 ft. 

The name is here used in its wide sense. Lutz has 
recently shown that the widely distributed calignosus 
of most authors is subdivisible into a number of forms; 
but sufficient comparative material is not available to the 
present writer to enable him to determine the status of the 
one occurring in the Andes of western Ecuador. 
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Eleutkerodactylus carrioni Parker. 

6 $$, Loja, 7200 ft. 

6 (J(J, hgr. & yg., Zamora, 3250 ft. 

Eleuiherodactylu3 latidiscus (Boalenger). 

$, Zamora, 3250 ft. 

? Eleutherodactylus bisigncdus (Werner). 

cJ, Zamora, 3250 ft. 

This example and two others in the British Museum 
from Guatea, 2900 ft., W. Ecuador, agree with the original 
description of bisignatus in most points, notably in the 
absence of digital webbing, the position of the nostril 
once and a half as far from the eye as from the tip of the 
snout, the yellow stripe along the upper lip, the white- 
spotted thighs, and the brown-flecked throat and chest; 
but they lack the sigmoid markings which prompted 
the name. In addition, they also differ from goUmeri (of 
which bisigncdua was believed to be a race) in the possession 
of a first J^ger extending beyond the second and a slightly 
larger tympanum. These two differences are sufi&ciently 
well marked to make it seem probable that the specimens 
from western Ecuador are specifically distinct from gollmeri^ 
and that consequently, if the present allocation of Werner’s 
name is correct, bisignatus should receive specific status. 


Centrolene pulveratum Peters. 

$, Zamora, 3250 ft. 

Hyla rhodopepla Gunther. 

Zamora, 3250 ft. 

No specimens of this species appear to have been 
reported since 1858, when it was described from a single 
supposedly half-grown example. The new one agrees 
adnirably with the type in morphological characters, 
colour, and size ; but it is a fully adult, breeding female. 

Hyla calcarata Troschel. 

$, Zamora, 3250 ft. 

Oastrotheca marsupiata loja^ia Parker. 

27 cJ, $, hgr., & yg., Loja, 7200 ft. 

(J, Zamora, 3250 ft. 
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PhyUobcUes puhheUus Espada. 

$, Zamora, 3250 ft. 

Atelopua ignescens (Com.). 

2 (?<J, 6 Loja, 7200 ft. 

4 1 juv., Zamora, 3250 ft. 

These two series differ markedly in their coloration. 
The examples from Loja are uniform saffron-yellow above 
and beneath, whereas four of those from Zamora are jet- 
black above and yellow beneath, with the blaok of the 
upper surfaces invading the anal region and the soles 
of the feet; the three mner toes and the outer metatarsal 
tubercle are constantly yellow. A transitional stage 
between these two oontrfkstiog colourings is provided 
by the remaining Zamora specimen, in which the amount 
of black p^ment is much less, though its distribution 
is the same. As a consequence the upper surfaces, anal 
region, andsole of the foot are a pale yellowish ohve instead 
of jet-black, and it is easy to see how a further increase 
or reduction of the black p%ment, operating on a yellow- 
pigmented background, could produce two such marked 
colour varieties. 


REPTILIA. 

Lacebtilia. 

Anolis fusco-auratus d’Orbigny. 

$, Zamora, 3250 ft. 

Anolis ortoni Cope. 

$, Zamora, 3250 ft. 

Enycdioides prcBsUAUis O’Shaughnessy. 

Zamora, 3250 ft. 

Leiocephakis omatm omatus (Glray). 

Hgr., 2 juvs., Loja, 7200 ft. 

Stemocercfua carrioni, sp. u. 

Holotype a <J, number 1933.6.24.75 in the British 
Museum, from Zamora, 3250 ft., Ecuador. 

No pterygoid teeth. One or two conical scales, forming 
a feeble denticulation on the anterior border of the ear ; 



269 


Amphibians from Southern Ecuador. 

supraocular scales enlarged in the middle, broader than 
long ; no enlarged occipital. Sides of the neck irregxdarly 
plicate; a transverse fold in front of the collar, which is 
widely interrupted in the middle and continuous laterally 
with a strong antehumeral fold. Body depressed. 
A row of slightly enlarged scales forms a feeble crest 
on the neck and anterior part of the back. Nuchal and 
lateral scales small, smooth, conical; dorsal scales keeled, 
small anteriorly, but increasing rapidly caudad, and 
gradually merging into the very toge caudal scales; 
keels forming lines convergent towards the mid-line of the 
back. Ventral scales smaller than the posterior dorsals, 
arranged in regular transverse series. Scales around 
the middle of the body about 85 ; 11 transverse rows of 
ventrals correspond to a linear series of 10 mid-dorsal 
scales on the middle of the back. Dorsal caudal scales 
strongly mucronate, spinose, arranged in regular whorls 
which are alternately larger and smaller ; inferior caudals 
keeled but not spinose. The fourth toe of the adpressed 
hind limb reaches midway between the fore limb and the 
tympanum; second toe extending well beyond the 
outer. 

Greenish brown above, with irregular, indistinct, black 
blotches and some lighter dots; on the posterior haM 
of the back the black markings form an indistinct median 
zigzag stripe ; flanks olive, with small light spots, tail 
with a median series of black spots ; a light streak from 
beneath the eye to the sides of the neck. Lower siufaces 
uniform greenish olive. 

Length from snout to vent 71 mm.; tad (regenerated 
posteriorly) 80 mm.; fore limb 28 mm.; hiid limb 
41 mm. 

This species is most closely allied to S. simonsi Boulenger 
and 8. atrigularis Werner ; it is a member of that section 
of the genus which is characterized by spinose caudal 
scales arranged in regular w-horls, and its position may 
be expressed in key-form thus :— 

I. Caudal whorls subequal. 

(o) Ventral €md dorsal scales subequal, with 
the laterals not markedly sm^er than 

either; scales around the middle of the [Bibr,). 

body about 50. S. mamioratua (Dum. & 

(t) Lateral scales granular, much smaller 
than either the dorsals or ventrals; 
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scales aroTizul the middle of the body [Tschudi. 

about 120. craasioavdatus 

(c) Latei^ so^es granular, smaller than 
either the dorsals or ventrals; scales 

around the middle of the body about 85. S. simonsi Boulenger. 
n. Caudal whorls alternately larger and 
smc^er, the latter about } to } the length 
of the former. 

(a) Ventrcd sceJes very small; lateral scales 


keeled; no pterygoid teeth. atrigiUaris Werner. 

(5) Ventral scales moderate, arranged in 
transverse series; lateral scales smooth; 
no pterygoid teeth; about 85 scales 
round the middle of the body. S. carrionif sp. n. 

(c) Ventral scales large, arranged quin- 
Gunoially; lateral s^es smooth; ptery¬ 
goid teeth present; about 65 scales [(d’Orbigny). 

round the middle of the body . S. roaewentria 


Maoropholidtis annectens Parker, 
juv., Zamora, 3250 ft. 

Pantodactylus bv/Meyi festoe Peracca. 

(S, 2 Zamora, 3250 ft. 

These three examples show some variation beyond that 
previously recorded for the subspecies, notably a higher 
number of femoral pores (8+9) and a marked sexual 
dichromatism. In females the ventral surfaces are 
unitorm yellow or white except for a black smudge on 
the preanal plates and some dark blotchings on the 
posterior half of the tail. In the male, however, each 
scale, except the chin-shields, has a large black spot, 
only the posterior free margin being white, so that the 
whole of the lower surface appears black, with transverse 
rows of narrow white spots. 

Pholidobolus montium Peters. 

S & hgr., Zamora, 3250 ft. 

This genus is usually said to lack femoral pores, but 
the series of this qwcies in the British Museum shows that 
they are really present, though small, in the male sex; 
from three to five may be found on each side. 

Prionodactylns vertebralis O’Shaughnessy. 

2 2 $$, 2 juvs., Zamora, 3250 ft. 

Amphisbcsna fvMginosa linn. 

1 ad., Zamora, 3250 ft. 
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Maimya agilis (Raddi). 

2 ads., Zamora, 3250 ffc. 

Serpentes. 

Atractus carrioni Parker. 

144, 147, 143, 146; c. 264-», 30 + 1, 31 + 1, 
32+1); $ (v. 153 ; c. 23+1), Loja, 7200 ft. 

This series shows some Tariatiou in the vestigial pre- 
oculars beyond that already recorded. One male has 
a small preocnlar on one side at the antero-dorsal comer 
of the eye, whereas the female has a small scale present 
on both sides at the antero-ventral comer. In addition, 
the prefrontal may reach the first upper labial and there 
may be only thr^ pairs of labials in contact with the 
chin-shields. 

Atractus tnajor Bouleuger. 

(v. 161 ; c. 42+1); $ (v. 169 ; c. 34+1), 5 kilom. 
£. of Loja, 9200 ft. 

(v. 156 ; c. 40+1), Zamora, 3250 ft. 

Chironius carinatus (Linn.). 

Juv. (v. 145 ; c. 116+1), 5 kilpm. E. of Loja, 9200 ft. 

Xenodon severus (Linn.). 

3 juvs. (v. 140, 141, 137; c. 40+1, 36+1, 42+1), 
Zamora, 3250 ft. 

Dipsos mikanii oreas (Cope). 

2 $? (v. 177, 180; c. 77+1, 76+1), Loja, 7200 ft. 

The first-mentioned of these examples possesses two 
small prseoculars, one above and one below the loreal. 

Dipsos paimeri (Boulenger). 

Juv. (v. 198 ; c. 114+1), Zamora, 3250 ft. 

This example agrees well in essentials of pholidosis 
and colour with the single example hitherto recorded, the 
holotype, but some minor differences are apparent. 
There are, on one side, only eight upper labials, of which 
the fourth and fifth enter the eye, and the second pair 
of lower labials very nearly make contact in front of the 
chin-shields. The colour-pattern is more sharply defined 
and the anterior annuli are broken ventrally ; down the 
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centre of the belly is a black line, rather indistinct 
posteriorly and broken up anteriorly into a series of 
elongate spots which alternate with the dorsal annuU. 

Ps&udoboa clodia (Daudin). 

Juv. (v. 214; c. 84+1), 5 kilom. E. of Loja, 9200 ft. 

Paeudoboa petola (Linn.). 

Juv. (v. 216 ; 0 .113+1), 6 kilom. E. of Loja, 9200 ft. 
(v. 206 ; 0 . 96+%), Zamora, 3260 ft. 

Bothrops caatdnaudi Dum. & Bibr. 

$ (so. 25 ; V; 244; o. 80+1), Zamora, 3250 ft. 

Bothrops Iqjana Parker. 

(J (so. 23; V. 146; c. 45 + 1), juv. (so. 21; v. 149 ; 
0 . 38+1), Loja, 7200 ft. 

In the juvenile specimen a few scattered subcaudals 
are single. 

Bothrops aUicola, sp. n. 

Holotype a male, number 1933.6.24.115 in the British 
Museum, from 5 kilom. east of Loja, Ecuador (9200 ft.). 

Snout twice as long as the orbit, with rectangular 
canthus rostralis. Bostral slightly broader than deep ; 
nasal semidivided; upper head-scales strongly keeled 
and imbricate, largest on the upper surface of the snout; 
five series of scales between the supraoculars, which are 
large and rugose; intemasals large, in contact behind 
the rostral and separated from the supraoculars by two 
scales; two granular postooulars and a very long narrow 
subocular in contact with the second and third labials; 
seven upper labials, the second forming the anterior 
border of the loreal pit. Scales with long keels, in 19 rows. 
Ventrals 178 ; anal entire ; subcaudaJs 63+% where % is 
smaJDl, the fij^ 20 single, the remainder divided. Tail 
prehensile. Greenish yellow above, with a series of trans¬ 
verse black spots which form regular bars on the middle 
of the body, but elsewhere are rather indefinite; each 
spot is faintly light-margined, and appears lighter in the 
middle on account of the presence of a yellow shaft 
along the keel of each scale; interspaces between the 
bars and spots with a dusky shading, and similar yellow 
shafts on the keels ; a diagonal black stripe from behind 
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the eye to the angle of the mouthy and a parallel stripe 
on the occiput from above each supraocular. Lower 
surfaces yellow, uniform anteriorly, but with black 
mottlings increasing in amount posteriorly. Terminal 
fifth of the tail white (red in life ?). 

Length from snout to vent 652 mm.; tail (incomplete) 
107 mm. 

This viper of the high Andes is related to the other 
Andean species, peruvianus, oligolepis and medusa^ 
and to the Central American nigroviridis. From the 
first three it is distinguished by the lower number of mid¬ 
body scale-rows, as well as by other characters of pholi- 
dosis and colour-pattern; from nigroviridis (including 
its subspecies marchi and aurifer) it is recognizable by the 
presence of enlarged iiiternasals, a longer snout, fewer 
upper labials, more numerous ventrals, and colour. 


XXVI.—^Airtonia, a new Brachiopod Oenm from the Lower 
Carboniferovs of Yorkshire, with' Notes on Replacement 
of Shell Substance by Quartz, By F. Wolveeson Cope, 
M.Sc., F.G.S., H.M. Geological Surrey. 
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I. Intboduction. 

The material used in the study of this new brachiopod 
was obtained from the vicinity of Airton Green, near 
Settle, Yorkshire. A portion of it was lent to me by 
Dr. R. G. S. Hudson, whilst the remainder, including the 
holotype, was collected by myself at a subsequent date. 

* Werner (Arohiv f. Natiug. Ixxxviii. A, 8, p. 236, 1922) places his 
Laeheaia bUineatus var. oUgolepis as a synonym of L, Moromelaa 
Boulenger; but oligolepis hra eleven years’ priority over Boulenger’s 
name. 

Ann. <fc Mag. N. Hist. Ser. 10. Vol. xiv. 18 
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n. Natxtbb OB Material and Method 
OB Investigation. 

The brachiopode are more or less completely silicified, 
and occur in a matrix of compact, partially dolomdtized 
limestone. Each specimen was, as far as possible, 
stripped of superfluous matrix and then immersed in a 
bath of hydrochloric acid (a 75 per cent, solution was 
found to be most satisfactory). The specimen was thus 
cleaned internally as well as externally, and the internal 
structures were clearly revealed. Delicate markings such 
as muscle-impressions were varnished over as soon as the 
matrix adhering to them had been dissolved away; 
this precaution was necessary, as a thin section of one of the 
valves showed that the silicification was incomplete, 
some firagments of calcite remaining, the solution of which 
would result in a pitting of the surface and a possible 
destruction of fine markings. When the valves had been 
dissolved out of the matrix in this way, they were immersed 
in a solution of ammonium hydroxide in order to neutralize 
any acid present in the interstices, and finally they were 
washed in running water, dried carefully, and painted 
with a solution of celluloid in amyl acetate. By this 
method, a large number of valves showing intern^ and 
external characters was obtained. 

III. The Genus Aistonia, 

Eor the reception of the new brachiopod, I propose to 
erect the genus Airtonia, the diagnostic characters of 
which have been based upon an examination of the 
holotype described in detail below, and upon the para- 
types shown in figs. 6-10. 

Airtonia, gen. nov. 

DiugTiosis ,—Shell unattached, concavo-convex dorso- 
ventrally. Bedicle valve with csrdinal area more or less 
developed, prominent umbo and hinge-teeth; visceral 
cavity deep, occupied by one pair of elongate adductor 
muscle-impressions more or less enclosed by flabellate 
diyaricator muscle-impressions. Brachial valve concave 
with well-developed and strongly projecting quadrifid 
cardinal process; a pair of slightly divergent forked 
ridges extends from the base of the cardinal process. 
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A pair of small brachial soars occur at the anterior end 
of the forked ridges. Adductor muscle-impressions 
occup 3 dng angles between the forked ridges and the 
hinge-line. Brachial ridges curved, hook-shaped. 

External ornament on both valves of ^e uniform 
costae; intervening sulci occupied by numerous perfora¬ 
tions. Small spines present on edge of ventral cardinal 
area. 

Genotype : Airtonia htuieoni, sp. n. 

IV. Aibtonia sudsoni^ gen. bt sp. n. 

Holoiype *.—^Pedicle and brachial valve deposited in 
the Collection of the British Museum (Natural History), 
B 86710. 


Text-fig. 1. 



Airtonia hudsoni, gen. et sp. n. Holotyps, 
B Jil. B 86710. Natural size. 


Profile of pedicle and brachial valves. 


Locality. —South-east Quarry, Airton Green, near Settle, 
Yorkshire. 

Horizon .—^Lower Airton limestone tj Lower Carboni¬ 
ferous, C 2 sub-zone. 

Paratypes are in the British Muaeum (Natural Bfistoiy) and are 
referred to by their Register numbers (BJSil. B 86711 etc.), and in the 
Museum of Practical Geology, referred to similarly by M.P.G. 67250 etc. 

•f The Lower Airton Limestone is considered by Dr. R. G. S. Hudson 
to be equivcdent in the main to the Upper Clitheroe Limestone of the 
Geological Survey (i). Dr. Hudson’s work upon the stratigraphy of 
Ihe Malham-Airton area is as yet unpublished. 


18* 
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The specimen selected as theholotype is complete, except 
at the anterior edges of the valves. The longitudinal 
profile shown in text-fig. 1 vras observed and plotted after 
partial removal of the lim^tone matrix. The portions 
indicated by the discontinuous lines were lost owing to 
incomplete silicification in those parts. 

Description of Holotype. 

1. PedioI/E Valve. (a) External Characters ,—This 
valve is rounded-quadrate in outline with a maximum 
length of about 48 mm. (estimated), a width of 46 mm., 
and a maximum thickness of about 26 mm. or a ratio 
of 1 :1 : 0*6 ; the greatest width is just anterior to the 
hinge-line. The v^ve is strongly convex (fig. 1) with 
steep cardinal slopes and lateral flanks, the cardinal 
slopes flattening slightly to the sub-angular aural extremi¬ 
ties, whilst the umbo is well marked, projects somewhat 
beyond the hinge-line, and is incurved at the apex. The 
umbonal angle is about 120°. The venter is slightly 
arched for t£e first centimetre measured from the apex 
of the umbo, but it broadens rapidly, becomes more 
gently curved, and flattens anteriorly. The hinge-line is 
straight in the central region, but curves slightly upon 
approaching the extremities. 

The surface of the valve is ornamented with fine uniform 
costse, which become slightly coarser towards the anterior 
edge of the valve; these costae are separated by sharp 
sulci which include numerous perforations (see Section VI., 
p. 280). Increase in the number of costae takes place 
by the intercalation of new costae and also by the bifeca- 
tion of previously existing ones. At 20 mm. from the 
apex of the umbo, there are about 26 costae in 10 mm. 
measured across the venter. 

(b) Interned Characters ,—^The hinge-line is bounded 
by a low and somewhat indefinite cardhial area, which runs 
anteriorly into a fiat shelf, covered when the brachial valve 
is in position. The maximum width of the shelf (inclusive 
of the cardinal area) is about 5 mm. Laterally, this 
shelf runs smoothly into the rounded aural extremities, 
but below the incurved tip of the umbo it is broken 
by a more or less triangular delthyrial openii^ about 
5 mm. in height and with a base width of about 10 mm. 
This opening is bounded laterally by strong lamell© 
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inclined dorsally to the median line. These lamellae 
are divided transversely by a shallow groove ; the anterior 
portions of the lamellae form stout teeth for the articulation 
of the brachial valve, whilst the posterior portions 
appear to represent a somewhat broken pseudodeltidium. 
Each lamella is marked off from the flattened shelf 
previously mentioned by an angular depression. On the 
central region of the valve, the flat shelf projects over 
the deep, transversely oval, visceral cavity. The visceral 
cavity measures about 30 mm. along the greater axis 
and about 18 mm. along the lesser axis. Immediately 
below the delthyrial opening is a small cavity, the del- 
thyrial cavity, leading anteriorly into the visceral cavity. 


Text-fig. 2, 



AirUmia hudsoni^ gen. et sp. n. Holotype. 

Interior of pedicle valve. Natural size. 

ADDJii., adductor muscle impression; DIVJid,f divaricator muscle 
impression; MJS.^ mediem septum; PJ)„ portion of broken 
pseudodeltidium; T., tooth. 


The descent £rom the former to the latter is steep. But¬ 
tressing the base of the delthyrial cavity anteriorly, and 
dividing the visceral cavity at its poeteiior end, is a short 
thin well-developed median septum, which aloiig most 
of its leogth also divides a low &t platform about 6 mm. 
wide, and running the whole length of the visceral cavity. 
Posteriorly the outer edges of this platform supply feeble 
buttresses to the base of the delthyrial cavity. Upon 
the platform on eitiier side of the median septum is the 
sin^e narrow elongate obliquely-stiiated adductor muscle- 
impression (text-^. 2, and PI. VI. fig. 4). On each side 
of the adductor platform, and filling the remainder of the 
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visceral cavity, is the large jttabellate longitudinally- 
striata divaricator muscle-impression. 

In the region of the adductor platform, the pedicle 
valve shows a maximum thickness of about 6 mm., 
but anterior to the visceral cavity the shell th in s rapidly. 

The interior of the valve beyond the visceral cavity is 
marked with numerous, radiaUy arranged, low, elongate 
pustules or papillse. 

2. BRACHLAii Valve, (a) External Characters .—^This 
valve is uniformly concave (text-fig. 1) with a straight 
hinge-line dominated by a well-developed projecting 
cardinal process (text-fig. 3 and PL VI. figs. 6 & 6). The 
ornamentation is similar to that of the pedicle valve ; in 

Text-fig. 3. 


ADDJn 


AirtofiM hudsotii, gen. et n. Holotype. 

Interior of brachial valve. Natural size. 

ADD.M.^ adductor muscle impression; brachial ridge; S.S., 

brachial scar; C,P., cardinal process; F.JR.^ forked ridges; 
S.f dental socket. 

the middle of the valve at 20 mm . from the base of the 
cardioal process there are about 23 oostse in 10 nun. 

(h) Interned Charadere .—^The valve is comparatively 
thin and the inner surface follows the outer surface in 
contour. The cardinal process stands up above the hinge- 
line (test-^. 3)—apparently there is no cardinal area— 
and is divided by a deep and narrow groove which runs 
the whole length of its dorsal surface and a small diatfl,rice 
down its ventral surface. Each half is again divided as 
shown in .text-%. 4. On either side of the base of the 
cardinal process are the groove-like dental sockets for the 
reception of the hinge-teeth of the pedicte valve, and these 
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are supported anteriorly by short obliquely-directed ridges 
on the inner surface of the valve. Running from the base 
of the cardinal process are two stout upstanding ridges 
(the forked ridges), which diverge from one another at an 
angle of about 10° and which, at a distance of about 8 mm. 
from the base of the cardinal process, become separate 
from the surface of the valve. They end abruptly * 
as shown in text-fig. 3. Occupying the angles between 
the forked ridges and the supporting ridges to the dental 
sockets are the flabeUate adductor muscle-impressions 
extending antero-laterally as indicated. Situated below 
the ends of the forked ridges on slight eminences are two 
small striated scars (brachial scars) probably connected 
with the brachial system. In each half of the valve, a well- 
marked brachial ridge commences on the lateral margin 


Text-fig. 4. 

A B 



A. Inner or ventral aspect. 

B. Outer or dorsal aspect. 


and runs in the dfrection of the cardinal process, at a 
distance of about 12 mm. from which it suddenly curves 
anteriorly towards the middle line and ends abruptly 
against the adductor muscle impressions. 

At a distance of about 15 mm. from the base of the 
cardiaal process, rounded radially-directed ridges appear 
on the inner surface of the brachial valve ; these deepen 
into vertical lameUse when traced towards the margin, 
especially at the anterior edge of the valve. One of these 

* In the holotype the fine points of the forked ridges are fra.ctuTed, 
and the possibility of their further extension in the original state was 
investigated. Ano^er specimen almost identical with the holotype, 
and which had not been treated with acid, was sliced transver^ly 
commencing at the umbo. These sections revealed that the forked 
ridges terminate abruptly at a distance of about 10 mm. from the base 
of the cardinal process. 
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lamellae in the median line runs as a low ridge into the 
angle between the forked ridges. 

V. Distribution or AijRToirrA mudsoni* 

As yet, the brachiopod is known only from the Low-er 
Airton limestone (C 2 sub-zone) of Airton Green, Kirk 
Gait Hill, and Scosthrop Lane in the Settle area of 
Yorkshire. Dr. Hudson informs me that he has not 
foimd it elsewhere in the Crayen Lowlands. 

Airtcmia hudsoni appears to be a member of a facies 
fauna ; thus it is found in the Airton Limestone, but it is 
unknown in the overlying Reef limestones of the Airton 
Reef Belt. 

Toxf-f5g. 5. 



Tangential section (B.M. B 82176) of external silieified layer of pedicle 
valve of holotype of Airtonia hudsoni, gen. et sp. n., showing 
perforations between the costa. Diameter of field=4*3 mm. 

VI. Note ost the Shell SnitrcTTrEE ov 

AiZTOSIA miDSOKI. 

A lox^tudinal section of an nncleaned specimen shows 
that the calcite is, for the most part, laid down in oblique 
lamellae as described by Del^pine ( 2 ) in the case of 
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Daviesiella llangoUensis (Dav.). In the gerontic stages of 
Airtoma Jmdsoni^ some resorption of these oblique lamellae 
appears to take place, followed by the deposition of lamellae 
wMoh follow the curvature of the inner surface of the valve. 
This is the case more particularly in the visceral region 
of the brachiopod. 

A thin tangential section (text-fig. 5) of a fragment of 
the pedicle valve of the holot 3 q)e of Airtonia hvdsoni shows 
costae separated by narrow sidci in which are numerous 
perforations arranged fairly regularly. The diameter of 
the field in the text-figure is 4-3 mm., so that this portion 
of the valve showed approximately 26 costae per centi¬ 
metre. The perforations, the function of which is 
controversial, are on the average about 0-4 mm. apart. 
Further sections suggest that these perforations become 
closed on the surfaces of the valves. It is probable that 
they were functional on the mantle edge only. 

Vn. Variable Am> Constant Characters 
IN THE Species. 

By the method of development outlined in a previous 
section, a large number of specimens of Airtmia hvdsoni 
showing internal as well as external characters was obtained. 
These, including the holotype, can be arranged in several 
continuous-variation series for a number of variable 
characters. As will be seen below, the variation is 
considerable, and, but for the presence of intermediate 
members, it is doubtful whether the extreme variants 
would have been recognized as co-specific with the 
holotype. 

It is to be noted that the pedicle valves vary con¬ 
siderably in general appearance (text-figs. 2 <fc 6-10*), 
and this variation is the maia thesis of this section. The 
brachial valves, however (unfortunately, owing to their 
more fragile nature not more than four brachial valves 
showing internal structure could be obtained), are re¬ 
markably constant in all their characters ; the only slight 
variation noticed was in the elevation of the brachial scars 
on small eminences, the height of such eminences probably 
varying with the age of the individual. In the gerontic 
stages, when the valves (especially the pedicle valves) 
become somewhat thickened, the muscles would of 

* The lett ering used in text-figs. 6-10 is the same as in text-fig. 2. 
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Text-fig. 6 . 



Text-fiig. 7. 



Text-fig. 8, 



Airitmia hvdaoni, gen. et sp. n. Natural size. 

Pig. 0 .—^Paratype. MJP.G. 57249. Lower Airton Limestone, Scos- 
tihr^ Lane, near Settle, Yorkshire. 

Pig. 7 .—^Paratype, M.P.G- 67250. Lower Airton Limestone, North¬ 
west Quarry, Airton Green, Yorkshire. 

Fig. 8 .—Paratype, M.P.G. 57247. Lower Airton Limestone, North¬ 
west Quarry, Airton Green, Yorkshire. [Note.—^Hie profile 
fie of the young form shown in this figure corresponds 
accurately with the early x>ortion ne of the complete profile 
of the gerontic individu^ shown in text-fig. 9.] 
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necessity be enlarged to some extent, and an increase in 
the area of their attachment was probably brought about 
by dififerential deposition and perhaps also by a certain 


Text-fig. 9* 



Airtoma hvdsoni, gen. et sp. n. Natural size. 

Fig. 9.—^Paratype, B.M. B 86711. Lower Airton Limestone, South-east 
Quarry, Airton Green, Yorkshire. 

Pig. 10.—^Paratype, B.M. B 86713. Lower Airton Limestone, South¬ 
east Quany, Airton Green, Yorkshire. 

amoimt of resorption. The characters of the brachial 
valve (being so constant) are therefore of the utmost value 
in a diagnosis of the species. 
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L Constant Characters. —In the pedicle valves there 
are but two constant characters :— 

(a) The Profile or GurvaMre of the Venter. —^For the 
pedicle vaJve of the holotype, this is shown in text-fig. 1, 
whilst in text-figs. 6-10 the profile is shown alongside the 
drawing of the valve. These profiles were accurately 
delineated by tracing the image formed on the focussing- 
screen of an enlarging camera. At first sight, the profiles 
shown in the figur^ may not appear to be constant, but 
it is to be remembered that the specimens are of different 
ages as attested by both the size and thickness of the valve. 
For example, text-fig. 8 is that of a young individual, whilst 
text-fig. 9 is that of a gerontic individual. By means of a 
tracing, however, it is seen that the profiOle in text-fig. 8 
corresponds accurately with the portion ne of the profile 
shown in text-fig. 9. Similarly, the profiles of aU the 
specimens have b^n shown to he identical. 

(Note. —^Text-fig. 9 is a drawing of the oldest individual 
in the collection, and it shows a tendency towards the 
development of a trail, as is commonly the case in some 
of the productids. The greater portion of the trail in this 
specimen was lost, however, during the solution of the 
matrix filling the valve.) 

(b) The Ornament. —^This consists invariably of fine 
uniform costae separated from one another by narrow 
sulci. The number of costae per unit width of the valve 
at a given distance from the umbo is practically constant, 
e. g.^ the number of costae in 10 mm. at 20 mm. from the 
umbo is always 23-26. 

2. Variable Characters of the Pedicle Valve :— 

(a) Sha^e. —^The curvature of the venter has been 
shown to be constant. There is some slight variation in 
the development of the auricular extremities, but they are 
always rounded, and externally the cardinal flanks are 
steep. Text-figs. 6-10 may suggest variable incurving 
of the umbo, but this is due to the fact that, owing to the 
different ages of the individuals, slightly different positions 
of the valves have had to be adopted in order to eshibit the 
interiors satisfactorily. Thus, had the valve of text-fig. 10 
been held in the same position as that of the valve in 
text-fig, 8, the amount of the external surface shown at the 
posterior ends would have been the same, but, owing to 
its greater age and consequently more complete valve. 
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the miiscle impressions in text-fig. 10 would have been 
partially obscured by the somewhat foreshortened anterior 
portion of the valve. 

(b) Muscle hnpressions ,—Some idea of the variation 
in size and shape of the impressions can be obtained from 
the text-figures. The shape of the visceral cavity appears 
to vary very slightly in individuals of approximately 
the same age, but a great deal of the variation shoT^ is 
due almost certainly to age-differences of the specimens. 

(c) Septum .—^Tfaismay vary firom a fairly well-developed 
median septum to only an apical callosity, and accordingly, 
in these brachiopods at least, the septum, which was 
deposited within an infold of the mantle, does not appear 
to be of any classificatory importance. 

(d) Teeth .—^These are usu^y well developed and vary 
in their distance apart, a variation which is doubtless 
due to age-differences between the specimens. 

A gerontic individual shows a thickened pedicle valve 
(occasionally as thick as 10 mm. in the central region), 
may exhibit a tendency towards the development of a 
trail, has deepened muscle impressions with strongly 
marked striations, and has pro m inent teeth which are 
more widely separated than in younger individuals. 

Systematic Posmoisr of Aibtonia. 

In the presence of a ventral cardinal area, pseudo- 
deltidium, teeth, and a cardinal process which fills up 
almost the whole of the delthyrial opening, as well as 
in the general shell structure and arrangement of the 
muscle impressions, Airtonia seems to have affinities 
with Ghonetes Fischer v. Waldheim. Apart &om the 
muscle impressions, the brachial valve of AirtoTiia is 
very different firom that of Ghonetes, s. str., as exemplified 
by Ghmietes striatdla (Dalman). The thick pedicle valve 
in the gerontic stages of Airtonia suggests a comparison 
with Daviesietlu Waagen [refen'ed to as a subgenus of 
Ghonetes, sensu lato, by Paeokelmann { 3 )]. From Daviesi- 
ella, Airtonia differs in the presence of only one pair of 
adductor muscle impressions in the pedicle valve, whilst 
in the brachial valve, brachial and forked ridges are in¬ 
variably present in Airtonia, but are absent in Daviesiella. 

Airtonia, as a genus, is to be grouped in the subfamily 
ChonetinsB Waagen, 1884, emend. Schuchert 1897, but 
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its relations with Ghonetes Fischer v. Waldheim, sensu 
stricto, and with Davieeidla can only be determined by 
a systematic study of the Chonetinaa as a whole, an 
investigation which is at present receiving my attention. 

IX. Note on the SmcomcATiON. 

The worker on Carboniferous brachiopods is rarely 
favoured with material so suited to the application of 
simple palsBontological technique as that from Airton 
Green. The brachiopods are so silicified that, by using 
the method previously outlined, they may be separated 
from the limestone matrix to show internal as well as 
external structures. In the case of the brachial valves. 


Text-fig. 11. 



Pedicle valve of Aiiionia hudaoni, gen. et sp. n., viewed from anterior 
end. Natural size. The valve has been treated with acid, so that 
only the silicified portion remains. 

A, internal silicified layer; B, external silicified layer; C, cavity 
between silicified layers occupied by calcareous shell substance 
before treatment with acid. [N.B .—A portion of the external 
silicified layer has been cut away.] 

silica has replaced practically the whole of the original 
calcareous shell substance, but in the case of the pedicle 
valves silicification has taken place only in the outermost 
and innermost layers of the shell substance. As a 
result of this, treatment with acid of a pedicle valve 
gives a hollow shell as shown in text-fig. 11. The process 
of silicification has been selective, and brachial and pedicle 
valves are not fused together along the hinge-line; after 
treatment with acid, the brachial valve is found hinged 
on to the teeth of the pedicle valve, and so the two are 
readily separated. 

When the actual replacement is examined, it appears 
remarkable that features such as fine costae with perfora¬ 
tions in the intervening sulci are still clearly observable. 
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The silica is present in the form of small quartz crystals. 
They frequently display crystal faces on the external 
surfaces of the valves. In the visceral region of both 
valves the quartz crystals are extremely small and 
closely compacted, so that the muscle scars appear with 
a surface of homogeneous texture and show fine striations 
accurately. Invariably, the quartz crystals on the external 
surfaces Me with their C- or vertical crystallographic axes 
along the cost® (see text-lBg. 12)‘. They show “ cap- 
structure ” very clearly. 

Sections through a pedicle valve which has not been 
decalcified often exhibit euhedral crystals of quartz 


Text-fig. 12. 



Costae of Airtonia hudaoni, gen. et sp. n., replaced 
by crystals of quartz. 

A shows six costse from the brachial valve replaced by quartz crystals 
exhibiting “ cap ” structure, x 10 approx. 

B is a sketch of the brachial valve of the holotype of A. Atofsonz, showing 
the position of the costee depicted in A. x J approx. 


penetrating the calcite of the shell substance (see text- 
fig. 13). These quartz crystals, as seen in thin section, are 
often cloudy and show growth-lines continuous with 
those in the surrounding calcareous shell substance. This 
cloudiness and the lines of growth appear to be due to 
the inclusion of fragmentary calcite by the quartz ; a thin 
section of such a clouded quartz crystal becomes clear 
upon treatment with add. In thin section, also, the 
quartz crystals show marked zoning, due in all probability 
to “ cap-structure.” 

Frequently, more especially in the aural regions of 
Airtonia hvdsoni (internal surface), the quartz crystals are 



Fig. 13.—Section (B.M. B 82177) through portion of middle calcareous 
layer of pedicle vcJve of Airtcnia hudsoni, gen. et sp. n. 
Dotted ckrecbs, qxiartz showing numerous inclusions and 
zoning. Kemainder of held, calcite with occasional growth- 
lines. Diameter of field=4*3 mm. 

Fig. 14.—A group of quartz rings from the inner aural surface of 
a pedicle v^ve (B.M. B 86711) of Airtcnia Imdsoni, x5 
approx. 

very definite concentric arrangement of minute inclusions, 
although the quartz crystals composing the rings are 
radially disposed. The quartz rings are very similar in 






















Airtonia, a new Brachiopod Genus. 289 

fonn to the “ beekite rings found: on many fossils, more 
especially on brachiopods. I venture to suggest that 
“ beeldte ” may actually change over to quartz. Some 
support is lent to this hypothesis by the silicification of a 
specimen of Productua cf. auritus Phill. from the White 
(3iff coral band of North Derbyshire ( 4 ). In this specimen 
an actual transition from typical “ beekite ” (chalcedonic) 
rings, through rings composed partially of “ beekite 
and partially of quartz crystals, to areas of small but well- 
developed quartz crystals practically devoid of ring 
structure is to be seen. 
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EXPLANATION OF PLATE VI. 

Airtonm hudscnif gen. et sp, n. 

All are natural size figures of the holotype, British Museum (Natural 
History), B 86710. 

Fig. 1 . Ventral vcdve with brachial valve in position, cardinal process 
visible in delthyrial opening; strong teeth of pedicle valve 
fitting into dental sockets of brachud valve. 

Fig. 2. Pedicle valve, profile view. 

Fig. 3. Pedicle valve, external or ventral aspect. 

Fig. 4. Pedicle valve, internal or dorsal aspect; shows single pair of 
elongate adductor muscle impressions fianked by ^varicator 
muscle impressions. 

Fig. 5. Brachial valve, extemid or dorsal €^ect. 

Fig. 6 . Brachial valve, internal or ventral aspect ; shows forked ridges 
^ adductor muscle impressions, brachial ridges. 

Ann. Mag. N. Hist. Ser. 10 . Vol. xiv. 10 
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XXVII .—The African Species of Hadronotxis {Hymeno- 
ptera, Proctotrupoidea, Subfam, Seefioninse). By G. E. J* 
Nixon, B.A. 

[Plate Vn.] 

Except where otherwise stated, the material on which 
this paper is based was collected by Mr. R. E. Turner in 
South Africa. Through the courtesy of Dr. Eerrifere of 
the Imperial Institute of Entomology, the author has 
been enabled further to examine bred series of two species, 
both of which are here described as new. 

The types of all new species are in the British Museum. 
The ta^ of preparing this short review Im not been 
altogether ea^. The species of Hadrcmolm axe difficult, 
and, though some forms dealt with here are very distinct 
and easily recognizable by good structural characters, 
there are also others that are far less easy and of which 
determination depends on a fine appreciation of sculpture 
that is not always adequately assisted even by the most 
careful description. 

Where it has been possible to supplement the descrip¬ 
tions by means of outline fi^es giving a clear idea of 
obvious differences in structure, this has been done. 
With regard to the four photographs of wings (PI. VII.), 
it should be noted that (a) and (6) are representative of 
groups of species, while (c) and (d) depict the peculiarities 
of particular species. 

The genus Hadronoius has been accepted in rather a 
wide sense, as a consideration of the characters used in 
the major ^visions of the key to the species will perhaps 
suggest. The motive for this has been to avoid the 
rndiscTiminate multiplication of generic or subgeneric 
names. 

The twelve African species discussed below are covered 
by the following description:— 

Head always transverse, at least about twice as wide 
as its shortest length. Erons with or without a margined 
impression. Antennae 12-segmented in both sexes, always 
with a thick, though not always clearly differentiated, 
club in the in the ^ with the funicle very short, hardly 
longer than the head and thorax together, except in 
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festivity K. Eyes bare or densely clothed with extremely 
short hairs. Posterior ocelli close to the eye-margin, 
except in festivu8» Mandibles unidentate in fesiivus^ 
bidentate in piatbs and hiberus^ spp. n., or with three teeth 
(the middle one small) in the other species. Head never 
smooth and polished, nsnally more or less reticulated, 
and never obviously punctured. Cheeks behind the 
genai sulcus never striated except in festivus^ in which 
species microscopic striations are present. Vertex just 
behind the posterior ocelli with or without a margin— 
that is to say, in those species which have the margin, 
this is continuous with the lateral occipital margin, 
and forms with it a continuous unbroken ri^e ; in those 
species in which the margin is not present, the lateral 
occipital margin is continued up to the temples, where it 
turns abruptly inwards forming an obtuse angle, the 
upper arm of which is normally very short except in 
saxatilis K., in which species it is extended to form a more 
or less continuous ridge right across the occiput. Some¬ 
times a ridge connects the posterior ocelli. CJlypeus 
inconspicuous and more or less semicircular, except in 
festivua and pisus. 

Thorax : Mesonotum, in the majority of species, in no 
sense punctate ; only in feativus and piaua is there some 
indication of microscopic puncturation. The mesonotum 
possesses no trace of a specialised area * in front. 
Scutellum usually transverse; if not markedly transverse, 
it tends to be gibbous posteriorly as in charon^ sp. n., 
and the gibbous part bu|g^ beyond its posterior margin. 
Fore-wings: subcostalis always well separated from 
the edge of the wing, except in hiberua ; marginahs some¬ 
times more or less punctiform and always diorter than 
the stigmalis, except in hiberua ; the limits of the post- 
marginalis are sometinies ill-defined, but it is never 
shorter than the stigmalis. Postscutellum sometimes 
simple, sometimes with a feeble transverse swelling as 
in charm, or sometimes with a small and relatively 
inconspicuous emarginate process as in janus, sp. n. 

Abdomen not obviously longer than wide, except in 
ccms, sp. n., and hiberua. In the $ there are seven seg¬ 
ments visible dorsally; the 6th is 4- not 3-sided as in 

* See Nixon, ** A further Contribution to the Study of South African 
Scelionidse," Aim. Sc Mag. Nat. Hist. ser. 10, vol. xii. p. 289 (1933). 

19* 



292 


Mr, G. E. J. Nixon on 


most other Scelionine genera, and its apical margin is 
straight or feebly emarginate as in the noemus, sp. n., 
group or very feebly bisinuate as in festivus. These 
characters belonging to the shape of the apical mai^in 
of the 6th tergite are slight. They are accordingly not 
mentioned in the descriptions, and it would be unwise to 
assign classificatory value to them. 


Key to the Species, 


1. VertecK very sharply margined just behind the 

posterior ocelli, the aharp edge forming with 
the lateral occipital margin a continuous un¬ 
broken ridge . 

Vertex not thus meugined, so that there is no 
clear separation between its anterior and 
posterior (declivous) part.. 

2. Eyes completely b6sre. 

Eyes thickly clothed with very diort hairs .... 

3. Occiput on its upper part with two or three fbue 

transverse ridges on a smooth surface which 
originate from the occipital margin itself, 
but which tend to fade out medially. Some¬ 
times ouly the lowest of these ridges is present 
and this always makes an angulation with the 
occipital margin at the point (on the temples) 

where it joins the latter . 

Occiput without a trace of transverse ridges, 
its surface not easily visible, everywhere 
smooth. (Species having head and thor€ix 
with a very fine even sculpture which gives 
these peurts a dull leathery appearance; the 
clypeus with acutely pointed latercd angles ; 
the marginsdis punctifoim.). 

4. Posterior ocelli remote from the eye-margin, 

as far distant from this as they are from 
the anterior ocellus. The subcostalis, at its 
apical quarter, takes an abrupt and con¬ 
spicuous downward bend before reaching the 
marginalis. Mandibles narrow and acutely 

pointed. 

Posterior oceUi close to the eye-margin, being 
separated from this by a disl^ce hardly half 
as great as that separating them from the 
anterior ocellus. Subcostalis taking only a 
very sli^t, inconspicuous, downward curve 
before recushing the marginalis. Mandibles 
with two very large, pointed, apical teeth .. 

5. Marginalis more or less punctiform. Head 

closely and evenly reticulate . 

Marginalis long, fi:^y as long as the stigxxmlis. 
He^ vague'y or hardly reticulate. 

6. Prons with a well-dedned and completely 

margined impression. Scutellum feebly 
notched at its apex and in lateral aspect 
completely overlapping the postscutellum .... 


2 . 


7. 

3. 

6 . 


saxoailis Kieffer. 


4, 


festvtma Kieffer. 


ptsus, sp. n. 


6 . 

hib&niSf sp. n. 


com, sp. n. 
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!Frons with a shallow ill-desSned impressioii, 
which is margined only above, and the margin 
itself weak. Scutellmn not notched at its 
apex and in lateral aspect not overlapping the 


postscntellmn. janus, n. 

7. Eyes completely bare. 9. 


Eyes thickly clothed with very short hairs. 
(Species with the maiginaiis only a little, or 
hardly, i^rter than the stigmalis.) .... 8. 

8. Head evenly convex across the vertex in the 
region of the anterior ocellizs; mesonotum 
with two longitndinal rows of minnte, dull 
black, raised points which are most clearly 
visible when the insect is viewed slightly from 


behind. Abdomen of the female bl€bck. gnidus, sp. n. 

Head somewhat flattened above m the region 
of the emterior ocellus ; mesonotum without 
such raised points; abdomen of the female 
more or less honey-yellow . arUestiss Dodd. 

9. Erons with a deep well-defined impression, 
which is completely margined. (Large, robust 
species l*9-2'3 mm. in length.) . 10. 

Erons with only a feebly defined, often shallow 
impression, which is never completely mar¬ 
gined. (Small species, at most mm. 

in length.) .. 11. 

10. Side of the head between the genal sulcus and 


the occipital margin with a distinct ridge, which 
extends from the temples to the mandibles. 

Postscutellum in lateral aspect not, or hardly, 

projecting beyond the apex of the scutellum.. ckaron, n. 

Side of the he^ between the genal sulcus cuid 
the occipital margin without such a ridge. 

Postscutellum in lateral aspect distinctly 
projecting beyond the apex of the scutellum. 

(A species wiih the abdomen unusually hairy.) letK>Sy sp, n. 

11. Seen &om the side, the thorax and the abdomen 
are very nearly in the same plane. The 
mesonotum and the scutellum cure somewhat 
flattened. Head a little under twice as wide 
as its shortest length .. mynduSy sp. n. 

Seen from the side, the thorax and the abdo¬ 
men are by no means in the same plane. 

Mesonotum and scutellum quite stro^y 
convex. Head nearly two and a half times 
as wide as its ^ortest length . thaevkiSy sp. n. 

Hadrcmotm saxatilis KiefEer. (Fig. 1.) 

Hadronotus saxaitlia Hiefi!. Bull. Soc. Ent. France, p. 293, (1910). 

The species was origmally described from the Seychelles 
Is. It is a small, very dark msect with the antennal 
scape infascated in both sexes, but less so in the Seychellian 
examples. EaefEer’s description of the species is fairly good, 
but he does not mention either of the characters given 
in the key. Also, he describes the thorax as “ matt und 
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grob lederart^ ”; in the author’s opinion this is not 
stadctly accurate, and to bring the description of the 
thoracic sculpture into line 'with his treatment of sculpture 
throughout this paper he would describe it as very fine 
and more or 1^ inde-terminate; the anterior h^ or 
two-thirds of the mesonotum und^ a high magnification 
shows minute raised points on a dull surface; posteriorly 
the mesonotum and also the scutefium are faintly to 
quite strongly longitudinally striated. In -thoracic sculp¬ 
ture saxoHMs resembles both gni&aa, n., and antestice 
Dodd, but is at once separated from either of these species 


Fig. 1. 



a, head, from above ; b, antenna. 


by its possessing glabrous eyes and a more or less puncti- 
form maiginalis, as also by tike characters given in the key. 

SBYCHTU.T.T’iS ; Gapb PEOviNOii (Somerset East, Mossel 
Bay, Port St. John, Lion’s Head, Worcester, Ceres, Queens¬ 
town) ; S.W. Afbioa (Okahandja). 

Hadronotus festivus Kieffer. (Kg. 2.) 

The 8x>ecies was described from one male, the type 
of which is in the British Museum. 

$•—Colour dark brownish-black, the abdomen some¬ 
times paler than the thorax. Scape of antennae, first 
few s^ments of the fonicle, mandibles, 1^, excluding 
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the coxse, which are more or less the same colour as the 
abdomen, pale brownish- 3 rellow. The head and the 
thorax are without a conspicuous clothii^ of ^:ect hairs, 
the vestiture consisting of only microscopically fine 
adpiessed hairs. 


Fig. 2. 




Hadronotus fesUvua Kieffer, §» 
a, thorax, lateral; b, antemia; c, abdomen. 


Head strongly transverse. Frons evenly convex or 
sometimes weaMy impressed, and in this case showing 
a weak central ridge. Sculpture of frons varying according 
to the size of the individual; the surface of its middle 
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part weaJdy shining and with very delicate, sometimes 
hardly visible, semioircnlar striations. Erons against the 
eyes and the vertex, everywhere dull, with a very fine, even, 
leathery sculpture. Eyes bare, a little longer than their 
distance from the mandibles. Posterior ocelli fully as 
far distant from the eye as from the anterior ocellus. 
Clypeus with acutely pointed lateral angles. Mandibles 
short, strongly curved, and tapering to a fine point. 
Head weakly hollowed out behind, so that the thorax fits 
into it as into a socket; the vertex is hence very sharply 
margined, the margin having a knife-like edge. Antennae : 
segment 1 of the funiele from but little longer than wide 
to a little over one and a half times as long as wide ; 
3 and 4 small, as long as wide; 5 transverse, nearer in 
size to 6 than to 4; 6-10 forming a moderately thick 
club, which is not more than twice as wide as 1. Cheeks 
behind the genal sulcus nearly smooth, with some micro¬ 
scopic striations. 

Thorax : Mesonotum uniformly dull, its sculpture 
similar to that of the vertex, but somewhat stronger, 
and showing more clearly contiguous, microscopically 
fine punctures, but still very even and leathery. Scutellum 
sculptured like the mesonotum, seen from the side, raised 
high above the level of tergite 1 and completely over¬ 
lapping the rest of the thorax, which falls away perpen¬ 
dicularly beneath it. Postscutellum medially with a 
smooth or nearly smooth, shining, transverse area. 
Fore-wings yellowish, extending (see PI. VII. fig. c) only 
a little, or sometimes hardly, beyond the apex of the 
abdomen; the venation is brownish and for the most 
part distinct; the subcostalis at its apical quarter takes 
an abrupt and conspicuous downward bend before 
reaching the marginalis ; margmalis punctiform ; post- 
marginalis not very clearly de&ied, but apparently fully 
times as long as the stigmahs; the pubescence of 
the wings is very fine cmd the fringe very short. 

Abdomen somewhat flattened; tergite 1 somewhat 
depressed over its greater medial part, its ridges very 
close, fine, regular, and more or less parallel to each other ; 
they do not fade out apically, but tend to become 
slightly wnidened, so that the grooves between them are 
closed apically; 2 finely striated in the middle, but 
becoming veiy finely rugose towards the sides ; the ridges 
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of 2 aiie v^ry r^ular and nearly straight; remaining 
tergites together longer than 2. 

Length 1-3-1-6 mm. 

Cape Pbovutoe, Pondoland (Port St. John), Jem., Feb., 
and May, 5 $$ (Ceres), March, 1 $. 

The type-male is from the ^yohelles. It has the body, 
except the head and the apical half of the abdomen, which 
are blackish, together with the legs, entirely honey-brown. 
The antennse are slender, about as long as the body; 
the s^ments of the funicle are cylindrical and 2-9 are 
about one and a half times as long as wide; the segments 
do not fit closely together, their articulations being 
distinct, and are clothed with very short, semi-erect, stiff, 
bristling hairs. 

The species is very distmot, and is characterised by the 
position of the posterior ocelli, by the shape of the 
mandibles, and by the sharp bend in the subcostalis. 

Hadronotvs pisvs, sp. n. (Kg. 3.) 

This species is very similar to feetivus Kiefi. in ^pe 
and particularly sculpture. It dffiers from that species 
as foUows:— 

Darker, the body bei^ dull black, the legs with usually 
only the tibiae and tarsi brownish-yellow. 

Head less transverse, but variable in shape. Prons 
often with quite a deep impression; g^eraUy, the 
presence of a fairly deep to deep impression is correlated 
with a less to much less transverse head. Posterior ocelli 
close to the eye-majgin, from which they are very much 
less distant than from the anterior ocellus. MandiK l aa 
shorter, wider, and terminating in two lajge teeth, which 
are slightly divergent towards their apex. Antennal club 
sli^tly less thick. 

TJumx: In the fore-wii^ (see PI. VII. fig. d) the 
subcostalis takes only a sl^ht and gradual downward 
curve before reaching the marginalis; tiiiere is a faint 
cloud around the marginalis, and this cloud sometimes 
extends as a band across the wing to its lower margin ; 
also, the apical part of the wing is sometimes faiutly 
darker, thus leaving a narrow hyaline band between 
itself and the dark band which arises at the marginaliR. 
The soutellum overlaps the rest of . the thorax even more 
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completely than in festimo, and sometimes projects quite 
stron^y beyond it. 

Abdomen: Teigite 2 less coni^icnonsly striated, ib.e 
greater part of its surface being the more often feely 
scaly-reticalate, usually the striations being restricted 
to l^e extreme base of the s^ment. 

The male difiers from that of festivus as follows:— 

Antennas shorter, hardly as long as the head and the 
thorax together, and tapering sightly towards the apex ; 
the segments fit closely into one another; 2-9 of the 
funicle are sometimes nearly transverse, sometimes even 

Fig. 3. 



Hadronotus pistts, sp, n., 
a, thorax, latercd; head, from above. 

a little loiger than wide ; the vestiture is obsely adpressed 
and extremdy fine, hardly vMbte; the segments are 
also thickly beset with minute, silvery, seta-like hairs. 
Length 1-1’4 mm., 

Cafe PEOVnrcm (Somerset East), Dec., Jm. ; (Port St. 
John), Manihr-June ; (Mossel Bay), Jan.-Feb., June-JuLy, 
Nov.-Dee. ; (SweUendam), Pe6.; (Ceres), Marc^, 27 cJd'. 
24 

This stout, dumpy species is subject to a good deal 
of structural variation, especially in the shape of the head 
and the depth of the frontal impression. It is possible 
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that two dpsely all^ speoios are mixed under this name, 
but, owing to the lack of bred series, the writer prefers to 
regard all -variations referred to as individW, sinoe 
intermediate forms occur which would render any separa¬ 
tion into more than one ^ecies arbitrary. 

Their sculpture makes this species and festivus very 
dMinct from all the other species deaJt -with in this paper. 

HaArorbotus hibents, sp. n. (Fig. 4.) 

$.—Colour very dark brownish-black. Scape, pedicel, 
first five B^ments of the funicle, and legs (except the darker 
coxse) more or less clear honey-brown, -i^u^ the colour 
is sometimes obscure. 

Head seen from above a little less than, or about, 
twice as -wide as long, thickly clothed -with rather long, 
more or less upstand^, pale hairs. Frons -with a fairly 
deep, more or less oval impression which is sharply and 
completely mai^ined. Sculpture of frons outside the 
impresdon and of the vertex -variable ; sometimes very 
findy and -vaguely reticulate, the meshes beit:^ a little 
larger than the anterior ocellus (the three q>edmeDs 
whidi have this sculpture have the head less than -twice 
as -wide as long); sometimes finely scabrous, -with tiny 
raised lines, which form a very incomplete reticulation 
(one specimen, -the hugest, with the head -twice as wide 
as long; in ikis individW a complete ridge, which is 
only feebly indicated in the others, joins the frontal 
impression -with the anterior ocellus). Posterior ocelli 
separated from the eye-maigin by a distance about equal 
to, or a little greater than (in laigest specimen), their o-wn 
diameter, l^es densely clothed with short upstanding 
hairs. Cheeks behind the genal sulcus extremely finely 
scaly-reticulate, -without striations. CSypeus with its 
lateral comers rounded. Mandibles narrowed towards 
the apex, with two tiny teeth, the upper one the longer. 
Occiput completely and sharply margined, the ocdput 
itself falling more or less perpendicularly away from this 
margin, ^tennse somewhat dender, the funide nn- 
nsu^y hairy; first four s^ments of the funicle together 
about two-thirds as loig as the following segments; 
1 narrow, cylindrical, a little more than twice as long as its 
greats width; 2 a little shorter, or hardly shorter, than 1; 
1 a little longer than wide ; 5 intemediate in size between 
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4 and 6; 6 fits closely into 5, but not 5 into 4, so that the 
weak club appears to be 6-segmented. 

Thorax : Mesonotum weakly shining, very findy 
grantdate towards the front, but showii^ posteriorly a 


Fig. 4. 



Eadronotiis htberus, sp. n., 
a, thorax, lateral; 6, antenna; c, abdomen. 


tendency to become finely but indistinctly longitudinally 
rugose. Soutellum somewhat duU, exceedingly finely 
and closely scaly-reticulate, almost granulate; when seen 
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from the side the scutellum does not overlap the rest 
of the thorax at all. Propodeum yeiy short, truncated; 
the two sharp ridges, which endose a medi^ space, do 
not quite meet iu the middle, but diverge towards die 
posterior margin of the postscutollnm. Fore-wings faintly 
brownish, the pubescence somewhat rough ; suboostalis 
very close to the edge of the wing, not curved, and forming 
with the marginalis a straight line; marginalis thicker 
than the subcostalis and sightly longer thsm the stigmahs; 
postmai^inalis fuUy three tunes as long as the stigmalis. 
very slender. 

Abdomen nearly twice ae long as wide. Segment 1 
quite simple at the base; 2 about twice as long as 3, 
with fine, very irr^ular wrinkles on a scaly-reticulate 
surface ; in one epecimen the scaly-reticulate sculpture 
predominates; in another (the laigest) the longitudinal 
wrinkles are stronger and more regidar. 

Length 1-6-1-8 mm. 

Cape Peovinc!E (Pondoland, Port St. John), J%dy, 3 $$ ; 
Ang., 1 $ (the hugest). 

A very distinct species, characterised by the margined 
occiput and the long marginal vein of the fore-wing. 
On account of this last character and its slender form, the 
insect is by no means typical of the genus, and is placed 
here only provisionally. 

Hadronoins cous, sp. n. (Fig. 6.) 

DoU black. Scape and first four s^ments of the 
funicle pitchy brown. Legs with the coxae and the femora 
in greater part nearly black; tibiae and tarsi reddish- 
brown. 

Head hardly wider than the thorax, somewhat tlnll, 
beset with extremely short semi-erect, rather bristly 
hairs. Frons with a deep, well-defined impression which 
is completely maigined; this impression is quite strongly 
widened towards the mouth of the insect; its distance 
from the anterior ocellus is about equad to that of the 
anterior ocellus from the eye; there is no trace of a ridge 
joining the frontal impression with the anterior ocellus. 
Frons otherwise, right down to the genal sulcus and ihe 
vertex, very sharply, closely, and evenly reticrdated, the 
meshes are about as large as the anterior ocellus; they 
tend to become smallest along the occipital margin and 
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largest towards the genal snlous. The occiput is very 
sh^ly maigioed, so that it is separated from the vertex 
by a knife-i^e edge; the occipital region is somewhat 
strongly transversely rugose or striate ; the head bdiind 
is not so concave and hence not so socket-shaped as in 
festivm and pmts. Clypens so undeveloped as to appear 

Fig. 6. 




Sadronofua eoua, ep. n., $. 
a, thorax, lateral; b, abdomsa. 


more or less absent. %es densely clothed with very 
short upsta ndin g hairs. Mandibles with three small 
teeth, the middle one miaute, the upper one the longest. 
Antennae short and stout; s^ment 1 of the funiole 
about one and a half times as long as its greatest width; 
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3 and 4 about as long as broad; 5 much nearer in size 
to 6 than to 4, and forming first segment of only a 
moderately thick club. Posterior ocelli almost touching 
the eye-mai^. 

Thorax : Mesonotum finely, but quite strongly, longi¬ 
tudinally rugose, the rugosities close and finely wrinkl^. 
Scutellum completely coTering the rest of the thorax 
when seen from the side, though not projecting markedly 
beyond it; it is feebly notched at the apex and is reticu¬ 
la^ like the head, but more coarsely so. Postscutellnm 
longitudinally costate throughout, and with a tiny medial 
projection. Fore-wings short, brownish, the fringe very 
short; the snbcostalis takes only a slight and gradual 
downward curve before reaching titie punctiform margin- 
alis; stigmalis somewhat short; postmaiginalis more or less 
wanting. Legs with the spur of the hind tibiae reddish- 
brown and unusually strong, being nearly haU as long as 
the first segment of the tarsus. 

Abdomen, distinctly longer than broad, somewhat 
flattened, and everywhere very strongly sculptured; 
s^ment 1 with strong longitudinal writes, which are 
rather wide apart and sometimes ill-defined; 2 sculptured 
all over like 1, and with the intervals between the strong 
wrinkles indefinitely rugose ; 3 and 4 similarly, but less 
definitely, sculptured. The abdomen of this species is 
longer and narrower than any of the other species dis¬ 
cus^ in this paper except hiberus, sp. n. 

The male diflers from the female as follows:—^Antennse 
short, slender; s^ments 2 to 9 almost square in outline; 
the f^cle is thicMy clothed with very ^ort, pale, semi- 
erect hairs. Distance of the frontal impression from the 
anterior oceUns but little more than half that of the 
anterior ocellus from the eye. 

Length, (J$, 1-8 mm. approx. 

Cape Peovestoe (Port St. John), March, 2 ; Dec., 

1 $- . 

A very distinct species, characterised by its rather 
elongate form, hairy eyes, and strong sculpture. The 
loi^ spur of the hMd tibiae is a difficult character to 
appreciate, unless comparison be made with some of the 
other South African species. This insect could be confused 
only with the following species. 
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Hadronotus janus, sp. n, (Fig. 6.) 

A species closely related to H. cous^ sp. n., but smaller, 
less elongate, less strongly and less characteristically 
sculptured, eq)ecially with regard to the abdomen. It 
differs from cous as follows :— 

Colour: The legs are obscure yellowish-brown rather 

than reddish-brown. 

Head : Frons with a shallow, not conipletely margined 
impr^ion ; above it is delimited by a feeble margin. 
Mandibles sKghtly narrowed towards their apex and with 


Fig. 6. 



HadroTtotua jarvust sp. n. 
a, thoias, J, lateral; b, abdomen, 

two tiny teeth. Antennae stouter, the funicular segments 
more closely set; first four segments of the funicle less 
than half as long as the club ; 4 strongly transverse • 
club thicker, less elongate, at its widest it is fully three 
times as wide as 1. 

Thorax : Mesonotum less distinctly longitudinally 
rugose, but still quite strongly rugose. Scutellum slightly 
less transverse, less strongly reticulate, and not notched 
at its apex. Postscutellum medially with a small 
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emarginate process, which in lateral aq)ect projects 
beyond the sontellum. 

Abdomen less elongate, about as long as broad; seg¬ 
ment 2 considerably longer in proportion to the following 
segments together, everywhere finely and irr^ularly 
striate-reticulate, but towards the base the striate element 
in the sculpture predominates. 

The antennsB are more or less similar to those of 
cou8^ sp. n. 

Length, 1-3 mm. approx. 

Cape PEtovmcE (Port St. John), Jvly^ 1 $, Dec., 1 $ ; 
(Ceres), March, 1 (J. 

This and the preceding species would appear to belong 
to a conveniently separable group of the genus, character¬ 
ised by the sharply margined vertex and the hairy eyes. 
With regard to these two characters, they agree with 
H. hiberm, sp. n., but otherwise have little in common 
with it, 

Hadrofhotus gnidus, sp. n. 

This species is extremely like antestice Dodd, and the 
structure and sculptural differences which separate the 
two species are subtle and difficult to appreciate. The 
females of the two forms can, however, be separated at 
once by the striking difference in the colour of the abdomen. 
It is largely on the strength of this colour-character, 
which appears to be constant throughout a number of 
bred series of both species, that the writer separates 
gnidvs from antestice. Hadronotus gnidus, sp. n., differs 
from Hadronottis antestice Dodd as follows :— 

(J$.—^L^s with all the femora in greater part iofuscated, 
the tibiae and tarsi obscure brownish-yellow. Abdomen 
entirely black. 

Heed sKghtly less transverse and evenly convex across 
the vertex in the region of the anterior ocellus. 

Thorax : Like antestice, the sculpture of the mesonotum 
is, in greater part, extremely fine and indeterminate. 
Dodd’s description of the mesonotum and scutellum of 
antestice as being “ moderately longitudinally rugose ” 
is misleading ; only on its posterior third or quarter has 
ardestioe di^inct, though extremely fine, longitudinal 
rugosities or striations. If gnidus shows such rugosities, 
they are, by comparison with the rest of the sculpture, 
much less conspicuous. When viewed from behind, the 
mesonotum usually shows two longitudinal rows of minute 



.306 


Mr. G. E, J, Nixon on 


raised points ; those points appear dull and blacker than 
the rest of the mesonotal sculpture, with which they form 
a slight contrast; sometimes there are as few as five or six 
of them in each row, but more frequently they form a 
narrow band. Fore-wing (see PL VII. fig. a). 

Length 1 mm., cJ$. 

Anglo-Egyptian Sudan (Wad Medani), A . B. Johnston: 
a series of 15 4 bred from eggs of a Hemipteron 

on Cajanus indices at the Wellcome Tropical Research 
Laboratories; (EDhartoum), H, M, Bedford : series of 
10 4 bred from eggs of Pentatomid bug of 

Abutilon sp. Uganda (Kampala), jff. Hargreaves : series 
of 10 4 bred from Coccid eggs. 

In the last-mentioned series the females have the 
antennae distinctly less hairy than those of the other 
two series. 

Hadronotus antesiice Dodd. 

Hadronotua antestics Dodd, Trans. Ent. Soc. London, p. 351 (1919). 

Distribution. — Kenya Colony (Nairobi), T. J. Anderson : 
series bred from eggs of the coffee bug, Antestia orbUcdis 
West. {=mriegata St.). Tanganyika TEBjarronY (Moshi>, 
A. N. Ritchie : series of 18 $$, 4 bred from ^gs of 
Antestia lineaticollis St. Sudan (Wad Medani), W, P. L. 
Cameron : series of 6 bred from ^gs of Agonoscelis 
versicolor Fab. S, India (Coimbatore), P. 8, Nathan : 
8 §$, 2 from Coreid eggs on leaves of Cajanus, 

This species is mentioned in connection with H. gnidvSy 
q). n., and H, saxatilis Kieffer. 

Hadronotus charon^ sp. n. (Fig. 7.) 

Colour black or nearly black. Scape of the antennae, 
the pedicel, and first four segments of the funicle, although 
these latter are sometimes infuscated, and the legs (except 
the coxae) bright reddish-yellow. 

Head from above about two and a ha.1f times as wide as 
its shortest length. Frons with a completely and sharply 
margined impression, which is about twice as long as wide 
and slightly narrowed in the middle; this impression 
is somewhat vaguely transversely striated; above, it is 
connected by a short carina with the anterior ocellus. 
Frons otherwise and the vertex weakly shining, their 
general sculpture finely scabrous, with tiny or minute, 
irregularly placed, and scattered raised lines, which on 
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the frons towards the genal sulcus form thexnselves into 
indistinct reticulations. Vertex produced to form a 
feeble to strong ridge between the posterior ocelli ; this 
ridge sometimes passes in front of the posterior ocelli 
and comes to touch the eye-margin; behind the ridge 
the vertex falls obliquely away and becomes merged with 


Fig. 7. 



Hadronotus charon. Bp. n., 
a, thorax, lateral ; b, antenna. 


the occiput; here the surface is transversely rugose or 
simply rugose. Posterior ocelli separated from the eye- 
margin by about their own diameter. Eyes bare. Clypeus 
semicircular. Face behind the genal sulcus with a distinct 
ridge, which extends upwards finm the mandibles to the 
eye midway between the genal sulcus and the occipita 
margin. Mandibles with three tiny teeth, the upper one 

20 * 
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the bi^est and longest. Antennae slender ; funicle very 
gradually thickened towards the apex; funicle 1 fully 
twice as long as wide; 2 a little longer than wide; 4 inter¬ 
mediate in size between 3 and 5 ; 4 fits almost as closely 
into 3 as 5 mto 4, so that the club is 7-segmented; club 
itself slender, its middle segments hardly twice as wide 
as 2. 

Thorax : Mesonotum very strongly convex, strongly 
and evenly rugose, the sculpture consisting of irr^ularly 
shaped points; the sides of the mesonotum behind are 
distinctly and strongly compressed, as are also the sides 
of the scutellum, giving the thorax a very distinctive 
appearance; at the point where the compression is 
strongest the surface becomes entirely smooth; the 
scutellum otherwise is coarsely reticulate-rugose, feebly 
notched at its apex, and sometimes shows a vaguely 
defined, central, longitudinal groove ; in some specimens 
the scutellum is but little transverse; seen from the side 
it completely overlaps the rest of the thorax and is raised 
high above the level of the abdomen. Postscutellum 
costate throughout, without a distinct medial process. 
Pleurae everywhere with very strong sculpture. Fore¬ 
wings with a yellowish tint, and extending well beyond the 
apex of the abdomen; the pubescence is not close nor 
fine; the venation is very pale; subcostalis hardly 
curving downwards before reaching the marginalis; 
marginalis nearly punctiform; postmarginalis nearly 
twice as long as the stigmalis. Propodeum with a 
transverse semicircular carina. 

Abdomen strongly convex, but little longer than wide; 
s^ment 2 with close long^dinal wrinkles on a finely 
rugose surface. 

The male differs from the female as follows :— 

—^Antennse short, yellowish-brown, darker towards 
the apex; the funicle is slightly clavate—that is, seg¬ 
ment 9 is slightly narrower than 6 ; segment 1 of f^cle 
about one and a half times as long as wide; 4-9 nearly 
square in outline ; the entire funicle is doth^ with pale, 
very short, senai-erect hairs, which do not obscure the 
shining surface of the segments. 

Length about 2-2 mm. ; one small ^ measures 1-7 mm. 

Cape Provestce (Port St. John), Marckr-Avg,, 3 $$; 

(Mossel Bay), Jtiner-July, 1 S.W. Atkcoa (Okahandia), 
March, 1 1 
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The species is chaaracterised chiefly by the compressed 
sides of the mesonotum and by the extra ridge on the side 
of the head. 

Hadronotus leius, sp. n. 

This species is very similar to charon, sp. n. It differs 
as foflows:— 

$.—Colour darker, all the femora nearly black or dark 
brown. The scape, first four segments of the fnnicle, 
obscure reddish-brown, funicular 4 the palest, 5 pale 
beneath. Tibise and tarsi obscure reddish-brown. 

Head: There is no distinct ridge between the genal 
snlcus and the occipital margin, extending from the 
mandibles to the temples. The vertex is less produced 
between the posterior ocelli and does not form such a 
sharp separating ridge; sometimes there is no ridge at 
all present; if one does exist, it is but little stronger than 
any of the transveopse riches of the declivous part of the 
vertex. Antennae with s^ment 1 of the funicle more 
slender, about three times as long as wide. 

Thorax : Mesonotum 1^ compressed at the sides. 
Scutellum strongly transverse. Postscutellum with a 
small, medial, emaigmate process, which in lateral aspect 
proje^s beyon d th e apex of the scutellum. Wings 
darker (see PL Vll. fig. 6), the venation brownish and 
hence more sharply defined; the marginalis is about 
twice as long as wide. 

Abdomen much more hairy. To the naked-eye the 
hairs give the abdomen, when this is seen from the side, 
a faint greyish appearance, which contrasts with the 
blackness of the thorax. 

—^The antennse have the funicle much more slender ; 
funicular 1 is about two and a half times as long as wide ; 
4^9 cylindrical, nearly one and a half times as long as wide. 

Qom Coast (Aburi), W. H. Patterson : series of 20 $?, 

2 (J(J, bred from eggs which were laid in chains, and 
which were probably those of a Hemipteron belonging to 
the family Coreidse. 

Both this and charon^ sp. n., are fine large insects, 
compared with most other African species of the genus, 
and are of very stout robust build. 

Hadronotus myndus^ sp. n. (Pig. 8.) 

This species is closely related to nc&oiuSy sp. n., but 
^aridently ovlte distinct from it. It is _au_diimnutiveL^ 
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insect, smaUer than nf&oius, in size about equal to 
E. saxatilis Kiefier. It difiers from noeoim as follows:— 

$.—Colour : the light parts are on the whole darker; 
tile scape of the antennas has its apical half or two-thirds 
strongly infusoated; the proximad fire segments of the 
funicle are almost as dark as the club. 

Head less transverse, about 7:4; when seen from 
above, it appears quite strongly produced between the 
eyes, almost subcorneal. The frons outside the feeble 
unmargined impression is as delicately reticulated as 
noevius, but more clearly. 


Fig. 8. 



o, tiioraz, lateral; 6, liead, frean above; o, antenna. 

Thorax : The mesonotum and the souttilum are some¬ 
what flattened, the sculpture is less raised and appears 
tiightly finer ti^ in ncevius. "When seeu from the side, 
the Bcutellum, in comparison with that of ncemus, is not 
raised high above the abdomen, with which it is nearly 
on the same level. The postscntellum has a gmall 
transverse sweHing in the middle, which projects a little 
beyond the apex of the scuteUnm. Wings with the 
venation slightly darker than in neevius; the Tnn. rgiT.nWo 
is slightly longer, sometimes nearly two-thirds as long 

0,0 fliA _ _ _ _ __ 
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Abdomen less strongly convex ; tergite 2 with its ground- 
sculpture distinctly scaly-reticulate, the delicate wrinkles 
being restricted to the basal half of the segment Following 
tergites jSnely scaJy-reticulate. 

—AntennsB with the funiole entirely dark, nearly 
black. Otherwise like the $. 

Length 1-2 mm. approx. 

Cape Peovince (Mossel Bay), Feb,, 6 4 $$ ; June, 

1 $. 

This species is also closely related to H. leptocorisce 
Nixon*, from Java. The head is different in shape and 
leptocorisce has the radicle of the antennae much longer 
in proportion to the length of the scape than myndus. 

Hadronotus ncBvius, sp. n. (Fig. 9.) 

$.—^Black. Scape, pedicel, and first five segments 
of the funiole and legs, except the coxae, pale reddish- 
yellow. 

Head appearing strongly transverse, a little over twice 
as wide as long. Frons with only a very feeble impression, 
which is nowhere margined and which is indicated by 
delicate, very irregular, transverse lines on a shining 
surface; the frons elsewhere and the vertex up to the 
posterior ocelli are delicately and somewhat vaguely 
retictdated; around the frontal impression the reticula¬ 
tions become confused with the transverse raised hnes. 
Posterior ocelli sometimes connected by a very feeble 
ridge. Occiput not margined above. Eyes completely 
bare. Posterior ocelli separated from the eye-margin 
by a distance a little greater than their own diameter, 
dypeus short, more or less semicircular. Mandibles 
with three tiny teeth, the upper one the longest. Antennae: 
segment 1 of the funicle about one and a haK times as 
long as its apical width ; 2 and 3 about as long as wide ; 
4 transverse, slightly saucer-shaped; 5 nearer in size 
to 6 than to 4, so that the club is 6-segmented. The 
club has 5 black segments, of which 2-5 are strongly 
transverse. The occipital mai^in turns inwards at the 
temples to form a tiny angulation. 

Thorax : Mesonotum strongly convex, evenly and 
somewhat finely rugose, the rugosities consisting of tiny, 
irregularly shaped, raised points; posteriorly these 
rugosities* tend to become longitudinal, and between them 

* * Stylopa,' vol. iii. pt 1, p, 3 
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the surface is glistening. At the sides, behind, the 
mesonotnm is slightly compressed in the manner of 
H. letus, sp. n., but this is not so conspicuous a feature 
as in that species. Scutellum quite strongly transverse, 
not notched at the apex, its sculpture similar to that of the 
mesonotnm, but with a weak tendency towards reticu¬ 
lation ; seen from the side, the scutellum is raised high 
above the level of the abdomen, but does not com¬ 
pletely overlap the postscuteUum. Postscutellum costate 
throughout, with only a very feeble medial process on 


Fig. 9. 



Sadr(m(au8 nssvws, sp. n., 

a, thorax, latezsd; 2>, Head, from above; c, abdomen. 


fts apical maa^m. Fore-wiogs large, about twice as Inng 
as abdomen; colonr, venation, and vestitnie os in 
E. cAaron, sp. n. 

Abdomen a little longer than wide, 6:4, strongly 
convex. Tergite 2 either with very delicate wavy 
wrinkles over nearly rJl its surface or with the wrinkles 


restricted to the base of the segment, and the rest of the 
smjfaee finely scaly-reticulate; the writer has before Tiim 

mi»imediate forms. __ .__ 

~ "ST-—■^tehSiea^tryellowish-brown, darker towards the 
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apex ; s^meats 4-9 of the fiuiiele hardly as long as wide; 
f^de clothed with veiy short, pale, semi-erect hairs. 

In all other reepects the male resembles the female. 

Length, c^, about 1*4 mm. 

Capb PaoTmoBi (Mosael Bay), Anff., 3 $$ ; JFov., 1 ; 

(Port St. John), March, 1 (J; 1 $. 

This species is closely related to both H. UMs, sp. n., 
and H. charm, n., bnt it can be distinguished from 
them by its smaller size and its unmaigined frontal 
impression. 

Mother, and doubtful, specie from South Africa, 
represented by four indiwiduals from different localities, 
is very like ncevvus, sp. n., except that it has a more or 
less completely margined frontal impression and is di^tly 
larger in size. It would appear to be intermediate 
between nceviua and letus, spp. n. Nevertheless, the 
writer prefers not to describe these specimens as new, 
partly owing to lack of sufficient material, and partly 
because he is not altogether satisfied that the presence 
of a complete margin bordering the frontal impression 
is always a character of reliable specific value, for in one 
of the examples, a $ from S.W. Africa (Okahandja), this 
majgin is only feebly developed. On the other hand, 
this intermediate form may represent a further, and 
closely allied, species. The examination of further 
material would no doubt settle tire point. H. naevius, l^us, 
charm, spp. n., and the precediog specie, together with 
the above-mmxtioned forms, are closely related to 
H. hcmcmceri Nixon* and H. oophaffus Nixon*, species 
from Java, and with them form a natural species-gronp 
of HaAromIm. The four individnals discussed above, 
which are intermediate between rueoiua and Itius, spp. n., 
are very close to the two Javanese ^ecies on account 
of their possessing a margined frontal impression. To 
separate them from their Javanese relatives would be a 
matter of some difficulty. 

EXFTiANATION OF PLATE VH. 

Fig. a. Hadrtme^ius gnidua, sp. n. 

Fig. b.- U^, sp. n. 

Fig. c.- festitms KiefYer. 

Fig. d. - pisuB, sp. n. 


* * Stylqpa,'* vol. iii. pt* 1, p. 3 (1^4). 




314 


Mr. J. R. Hudson— Notes on 


XXVin. — Notes on some Avian Cestodes. By J. R. 

HtmsoN, Division of Veterinary Reseaxcli, Kabete, 

Kenya. 

I. The Genus Kiixioeswia Meggitt, 1927. 

The genus KilMgrewia was created by Meggitt to 
include two new species described by him from the 
Looss collection and the species BertieHa aberraia Nybelin, 
1916. The type of the genus was named as KUligrewia 
/nwoZo Meggitt, 1927, and the other new species described 
was KiUigrewia pamdce Megitt, 1927. Fuhrmann (1932) 
states that he has examined specimens from the same 
bird {Twrturosm sharpei) from the same collection as 
KiUigreiiDUi pamdas and that in his opinion they are 
Aporina ddafondi (Railliet, 1892). He states that the 
genus KiUigrewia is therefore a sjoionym of Aporina 
Fuhrmann, 1902. The type-species, KUligrewia frivola, 
is not mentioned. 

According to the intentions of the ‘ Code of Nomencla¬ 
ture ’ for two genera to be synonyms it should be shown 
that the two genotypes are congeneric. Through the 
kindness of Dr. Baylis, the writer has been able to 
examine the cotypes of Meggitt’s species and to compare 
them with a specimen of Aporina from the Isle of Wight 
in the British Museum Collection and with a specimen 
of his own collected in Kenya. The cotype material 
examined included both specimens mounted by Meggitt 
and freshly stained worms. Unfortunately, none of the 
specimens of KiUigrewia in the material had ripe segments, 
so that the size of the eggs given in the original de¬ 
scription could not be verified. 

Otherwise the writer found that the species KiUigrewia 
frivoia agreed in every detail with the published descrip¬ 
tion of Aporina ddafc^i (Raillet, 1892). It differed from 
the Isle of Wight specimmi only in that in the former 
a genital pore was present throughout the strobila, 
whereas in the latter no distinct pores at the edge of the 
segment could be found. In the specimen from Strepto- 
pdia semUorgvaia semitorqiccUa from Elabete, Kenya, 
a genital pore was present in the young segments only. 
Variation in this rrapeot in Aporina ddafondi has been 
recorded (Baer, 1927). 
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In the original description of KiUigrewiafnvolatMi^fi^ 
stated that the host-name on the tube was illegible. 
Dr. Baylis informed the writer that he had been able to 
decipher the words “ vielleioht Neophron peronopierua.” 
It would appear that the name of the host was in doubt 
and that the tube was wrongly labelled, or that the 
specimens were found in a vulture after it had eaten 
the original host. 

The cotypes of KiUigrewia pamdce m the British 
Museum CoUection are specimens in a poor state of 
preservation. They axe young examples probably of 
a species of Aporina. The genital pores are distinct 
to the end of the strobila. 

M^^tt’s genus KiUigrejoia can, however, be regarded 
as a s 3 niLonym of Aporina Fuhrmanu. 


n. The Status oe Rjiluetina (PAnomaLLA) irAayz- 
NumoA Jones, 1930. 

Miss Jones in 1030 described provisionally as Baittietina 
magninumida specimens of a tapeworm from the guinea- 
fowl which differed from Baillietina nwmida (Fuh^ann, 
1912) only in their greater dimensions and in having 
a greater number of testes. The two species agree in 
having rostellar hooks of the same size and number, in 
having a rather ehamoteristic arrangement of spines on 
the cirrus, and in the shape of the vaginal bulb. Miss 
Jones was careful to state that if specimens of inter¬ 
mediate size were found her species would have to be 
considered a s 3 m.onym of BaiUidina numida. 

The writer has met with such specimens both in his 
own collection and in that of the British Museum. The 
principal measurements are given in the table (p. 316), 
from which it vrill be seen that BaiUietina numida 
(Fuhrmann) is a variable species of which BaiUietina 
magnimimida Jones must be regarded as a synonym. 

m. The Tapewobms of the T.TBSMiirR pkAHiHOo 
{Psaa/icoirAiAS myos Geoff.). 

Judging by the absence of any record in Fuhrmann 
(1932), no cestodes have been recorded from this bird. 
The writer has received two batches of material, one 
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from. Kabete from Ifr. W. Fotherington and one from the 
Narok Road, Kenya, from I>r. van Someren. The former 
consisted of two specimens of ArndnUa lamdUgera (Owen, 
1835), and the latter, unfortunatdy pireserved in Uganda 
^irit, of a species of Hym&nud&pis which appears to be 
new. 


Material. 

' Length . Breadth 
j (mm.), j (mm.). 

No. of 
testes. 

Bemarks. 

JSUnUtetina numida 
(Fahrmann). 

20 

0-24 

7-10 

Embryo 30 fi. 

Specimens £rom Qvt- 
tera edouardi Kgong, 
Kenya- 

} 

0*30 

9-13 

Material consists 
of fragments. 

Specimens from 
i guinea-fowl, 

! Uganda (British 
Museum). 

i 

i 

j 

0*40 

11-13 

Fragment. 

1 13 j .. 

! 1 


Last segment 
matoie. 

i 16 : .. 

1 

.. 

Last segment 
shows begin¬ 
ning of capsule 
formation. 

i 

; 39 j 0‘70 

1 

18 

Last segment 
almost ripe. 

: Specimens from Nu- 
mida mitmta reiefte- 
nom from Coryn- 
don Museum. 

90-100 ; 0*80 

' 1 

9-15 1 Embryo, 29 X 

1 16 A*. 

i 

BaiUietina magni- 
mtmida Jones. 

i 100-150, 1*3 

1 

13-18 1 . 

1 


H^mend^pia phcmicomiadia, sp. n. (Kgs. 1-3.) 

A rather large fleshy worm, length 80 mm., 
breadth 3 mm., this species has a large number of 
segments. The scolex is of the usual shape found in 
this genus, and has a well-developed rosteHum armed 
with eight hooks 186 in length. The hooks have 
a relatively long base. 

The segments are much broader than long and the 
posterior ec^es overlap the anterior edges of the follow¬ 
ing scents. There are 100 bundles of longitudinal 








Eymenolepis phosnioanaicidia, sp. n. 

Fig. l.—Hook. 

Fig. 2.—-Transverse section of mature segment. 

Fig. 3.—Longitudinal section of younger mature segment. 

portion of male duct that appears chitinized; dorsal longi¬ 
tudinal vessel; n., lateral nerve; ov„ ovary; $., testis; 
vagina; v-d., coils of vas deferens; vjo., ventral longitudinal 
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muscular fibres. The ventral excretory vessel is much 
larger than the dorsal and, as in all species of the gmias, 
the genital canals pass dorsal to the dorsal vessel. 

The cirrus-sac reaches about one-third of the way 
from the pore to the vessels. There is an internal 
seminal vesicle. In the middle third of the area between 
the pore and the vessels the male duct consists of a thin 
straight tube which in sections has the appearance of 
a chitinous structure. The coils of the vas deferens are 
very numerous in the region of the poral testis and 
appear very prominent when packed with sperm. 

The aporal testes are situated one anterior, dorsal and 
medial to the other. The ovary is placed a little poral 
to the cenfere of the segment. *^6 vagina, after pacing 
the vessels, dilates and forms a straight wide tube 
endmg in the neighbourhood of the ovary. The uterus 
begins as a finely reticular structure, but in the riper 
segments is sac-hke. None of the specimens contained 
ripe e^. 

Of the three species of Hymendepis with the largest 
hooks one, Eymenoilepis li^oides (Glervais, 1847), is 
from the flamingo. The new species differs from this 
species not only in the larger size of its hooks, but 
in their shape. 

Host: Phoeniconaias minor (Gteoff.), Narok Eoad, 
Kenya. 

The types have been presented to the British Museum 
(Natural History). 

The writer wishes to express his thanks to Dr. Baylis 
for permission to examine specimens in i^e Brit^h 
Museum (Natural History), and for help with the litera¬ 
ture, and to Mr. Daubney, Chief Veterinary Research 
OfScer, Kabete, for his help and for permission to publish 
this paper. 
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MISCELLA^OUS. 

The Use of Cellophane for covering dry Microscopic Slides. 

By Sir Sidney F. Haemee, E1.B.E., Sc.D., F.R.S. 

A FEW hints on the preparation of dry slides, the result of 
nearly fifty years of experience, may perhaps be useful to 
fellow-workers on calcareous organisms. 

Specimens of Polyzoa are conveniently mounted on wooden 
slides of the standard length (3 in.=75 mm.) and either 1 in. 
(26 mm.) or in. (39 mm.) in width. A circular hole, 19 or 30 
mm. in diameter, is cut through the middle of the slide. 
Each size should include about four thicknesses, respectively 
3, 5, 6, and 7 mm. A specimen encrusting a stone or shell 
can only be looked at from above ; and for such objects the 
sHde may be backed by a strip of thin black card. Others of 
an erect habit require examination from both surfaces; and 
for these a glass slide, as thin as possible, should be used. The 
attachment can be made so^ quickly, using seccotine, that the 
simplest course is to receive the slides unbacked and to affix 
the kind of back required at the time when the preparation 
is being made. 

It is essential to mount every specimen on the shallowest 
slide available, in order to keep its surface as nearly as possible 
level with that of the slide, and thus to permit examination 
with a reasonably high magnifiicatian. In practice I habitually 
use a binocular mi<a:oscope with a Zei^ ‘‘ B ” objective, 
which has a focal distance long enough to avoid risk of injury 
to the projecting parts of the specimens. 

Gum tragacanllL is used for attachment. If it is desirable 
to clean or re-arrange the spedmens the addition of a few 
drops of water will render the cement mucilaginous. The 
Polyzoa, like certain moUuscan shells such as those of Cyproea^ 
are liable to the attacks of a disease which produces a copious 
white and granular deposit on the surface, materially injuring 
the whole of the calcareous parts. The nature of the disease 
is at present unknown, but washing with dilute formalin seems 
to be at least a temporary remedy. 

It is essential to use some sort of cover, partly to keep 
the specimens dust-free and partly to avoid the loss of frag¬ 
ments which may become detached. The older specimens 
in a museum are frequently uncovered, in which case surface 
details are obscured by dust. If they are protected it has 
generally been done by using an ordinary cover-glass, often 
held in place by the labels. This method may prove un¬ 
satisfactory, as has been the case with a large number of slides 
which I mounted for the University Museum of Zoology, 
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Cambridge, many years ago, nsing gum tragacanth to which 
thymol £ui been ^ded in order to keep it free from micro¬ 
organisms. In the course of years the thymol has sublimed 
in innumerable droplets on ihe lower surface of the cover- 
glasses. It is impossible to examine most of these specimens 
satisfactorily wiiliout removing the covers—a proceeding 
which not only takes time but generally involves some injury 
to the writing on the original labels. 

Mr, E. Heron-AUen, F.E».S., has invented an ingenious form 
of sheath which avoids these troubles, and has ui^ it for the 
protection of his fine collection of Foraminifera, now in the 
British Museum (Natural History). The method is admirably 
adapted for its purpose, and, although rather expensive, it 
can be used wiriiout trouble if all the specimens can be 
mounted on slides of only one or two standard sizes. The 
Polyzoa do not satisfy this requirement, and it is not only 
expensive to keep a si^cient stock of sizes of the sheath, but 
it involves waste of time in finding one which fits a particular 

The new method I have to surest is the use of a bandage 
of “ cellophane,” slightly wider than the hole in the slide and 
of such a length that its two ends overlap on the back of the 
^de, where they are held in position by a slip of a gummed 
label. It is a simple modification of the use of this material 
in shops for the protection of objects from dust or handling. 
The method is applicable to slides of any width or thickness, 
the cellophane, which is strong and not easily tom, costing 
next to nothing and taking little time to place in position. 
When there it is so transparent (even if sUghtly crumpled) 
that the object can be studied through it in the great majority 
of cases. If the specimen requires an unobstructed view, or 
is found to rquire farther cleaning or other treatment, the 
bandage may be slipped along the slide to either end and be 
brought back to its original position without injury; or, if 
necessary, it can be replaced by a new bandage, which costs 
no appreciable amount of money or time. 

Dr. Alexander Scott, F.R.S., Director of the Research 
Laboratory in the Briti^ Museum (Bloomsbury), has kindly 
informed me that cellophane is practicaDy regenerated cellu¬ 
lose, not of the “ celluloid ” type and containing no “ nitro-” 
group, and that it can therefore be expected to remain un- 
^tered, without losing its transparency, for a reasonably long 
time. I may add that I have shown my method to several 
experienced curators, all of whom have expressed favourable 
opinions with regard to its use for the purpose indicated. 


July 13, 1934. 
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Edwards, M.A., Sc.D. 

Tee BipteroTis fauna of the islands of the Gulf of 
Guinea has remained until now almost unknown. Among 
the Nematocera, so far as I am aware, only one species 
(Obliogaster pmcoxa Edw.) has been recoiled in print 
as occurring on the island of Sao Thom^, although a 
few additio^ records are to be found in the files of the 
Lnperial Ihstitate of Entomology, based on small col¬ 
lections made by Messrs. H. J. ^eU, H. F. Thomasset, 
and F. W. Urich. The collection of Diptera made by 
IMt. Tams, though far from complete, is therefore of great 
interest. As a result of the study of this material, 
the following points appear to be brought out:— 

1. The fauna is of purely Ethiopian type, without 
any admixture of Neotaopical forms. 

2. Although the species are very similar to those of 
the adjoining AMcan mainland, many if not most of 
them show an appreciable degree of differentiation, 
especially those occurring at the ^her altitudes. 

3. The occurrence of two species of Gonosia, one on 
Principe and one on Sao Thorns, indicates that some 
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degree of island endemicity” may occur, but the 
material is too scanty for the formation of a definite 
conclusion on this point. 

4. There are several cases in which the species of these 
islands appear to be more closely allied to those occurring 
on the islands of the Indian Ocean than to any yet known 
on the Afiican mainland. 

Mycetophilidse. 

Macrocera puncticosta, sp. n. 

(J .—Head ochreous, with the usual dark ocellar spot. 
Antennse over three times as long as body, first five 
or six segments uniformly pale, rest gradually darkened. 
Palpi dark. Thorax ochreous; mesonotum without 
definite markings except for a small blackish spot above 
root of each wing ; lower part of stemopleura and posterior 
part of pleurotergite dark. Abdomen maialy ochreous, 
with narrow dark apical bands on segments 2-4. Legs 
with coxae unif ormly ochreous ; femora and tibiae narrowly 
dark at tips. Wings broad, mainly clear, costal and 
marginal cells rather bright yellow; a narrow blackish 
band at base, chiefly formed by short streaks on the veins 
and folds; four blackish marks on costa, situated at 
tips of veins 8c, J? 1, JS 4, and R 6, the fourth much the 
largest; a brown patch, bordered with darker, fills base 
of cell M 3 and is more or less connected above with the 
first two costal spots, also extends downwards across 
cell Gu 2 near its base. Membrane without macro- 
trichia. Vein Sc ending above outer end of basal cell; 
R 1 somewhat thickened at tip; R 4 very oblique. 
Halteres with blackish knob. Wing-length 6 mm . 

Sao Thom6, 1 cj. 

This is related to the Oriental Jf. altemcUa Brun. 
and Af. ephemeroeformis Alex., which have very similar 
wing-markmgs, but differ in the ringed antennse and much 
longer subcostal vein. Single female specimens of 
M, puncticosta or of closely related species are in the British 
Museum from Sierra Leone, Gold Coast, and Nyasaland. 

In Jkf. puncticosta, as well as in many other species 
of Macrocera (though not in M. altemata or if. ephemerce- 
formis), there is a dark streak in the marginal ceU (cell R 1) 
arising from, a little beyond the middle of Rs and extending 
longitudinally for a variable distance, in some species 
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almost reacliing the costa slightly beyond the tip of i? 1. 
If my interpretation of the r^al venation of the Myceto- 
philidse is correct, this streak lies along the course formerly 
occupied by the lost vein J2 2+3, and may therefore, 
perhaps, be regarded as a vestige of that vein, such as 
one might expect to find in one of the more primitive 
genera of the family. 


Mycomyia sp. 

Sao Thome, 1 $. 

A rather distinct species, with vein Sc ending in J2, 
costa ending abruptly at tip of iZ 5, a dark cloud over the 
small cell, whole wing-tip faintly darkened, and knob 
of halteres blackish. Very similar specimens (also ?) 
are in the British Museum from Belgian Congo and Cape 
Province, S. Africa ; as the structure of the ^ hypopygium 
is of such importance in this genus, it is not advisable 
to name the species fi*om the o alone. 

Leia thamensis^ sp. n. 

$.—Head mostly blackish above, face ochreous. An¬ 
tennas'with scape ochreous, flagellum blackish except on 
underside of fimt few segments. Palpi yellow. Thorax 
with mesonotum shining black except on anterior fourth, 
which is yellow; scutellum yellow; postnotum and 
pleurotergites black; pleuras mostly yellowish, with 
upper part of pteropleura black, covered (except on lower 
part of stemopleura) with silvery dusting, most noticeable 
when seen Jfrom above. Four long scutellar bristles. 
Posterior half of mesonotum largely bare, but with a pair 
of very long prescutellar bristles. Abdomen black above, 
yellow beneath; ovipositor white. Legs with all coxae 
pale yellowish, femora and tibiae brownish yellow, with 
black bristles and dark spurs; middle and hind femora 
with a dark streak above (not beneath) on basal half 
or more ; hind femora with tip only very narrowly dark. 
Front tibia with a ventral bristle before middle. Wings 
greyish, with distal third darker, but not conspicuously 
so ; no other markings. Branches of median fork parallel; 
Cu 1 very narrowly interrupted at base and ending well 
before wing-margin. Halteres yellow. Wing-length 
4 mm. 

Sao Thome, 4 ?C:- 


21* 



a24 


Dr. F. W. Edwards on 


This species belongs to the same group as h, notdbiUs 
Edw., which includes several AMcan species. The 
colouring of the thorax of L. thome is Tz^sdistinctive. 

Exechm silhmiUeThsis Edw., var. ? 

Sao Thom6, 1 $. 

A si)ecies with a conspicuous silvery margin to the 
mesonotum, first recorded from the Seychelles Is., but 
since found in Uganda. Only females are known. 

Mycetophila lineola Mg., var. ? 

Sao Thome, 1 cj, 1 $. 

A very widely-distributed species in Europe, Africa, 
and Asia. 


Bhyphidse. 

Anisopvs dibaphits, sp. n. 

Closely related to A. anntdicornia Edw. of AMea, 
which it resembles in wing-markings and in having 
segments 6, 6, 9, and 10 of the antennal flagellum pale 
yellow, 15 white, 4, 7, 8, and 11-14 black. Differs from 
A. anntdicomis as follows:—Segments 2 and 3 of antennal 
flagellum all black (instead of brownish on upper side 
only), 1 black above. Front coxes each with a round, 
dark brown spot in front near base (absent in A, annuLi- 
comis). Hind legs differently colour^ in the two sexes : 
in (J femur largely black, narrowly yellow at base and 
with a yellow subterminal ring, tibies similarly coloured 
but yellow subterminal ring ob^lete, first tarsal segment 
aanrowly yellow at base only; in ? (as in both sexes 
of A, ann^icomis) femur, tibia, and firat tarsal segment 
each yellowish with only the tip blackened. Wings 
much less hairy, with macrotrichia more or less confined 
to distal half, especially in (J (in A. annulicomis the whole 
membrane is hairy in both sexes). Hypopygium of (J 
showing small spedfic differences. 

Sao Thom4, 3 20 $$, mostly taken around latrine. 

The sexual difference in the colour of the hind legs 
is surprisiDg, as it is not found in any of the other species 
of this group ; in the Oriental region species are found 
with one or other type of colouring in both sexes. Males 
of Anisopus are, however, commonly darker than females, 
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and in A. annvlicomis. as in -4, dibaphus, the halteres 
are blackish in the male, yellow in the female. 

When describing A. annulitxtrnis I stated that the upper 
facets of the eyes of the cJ are not enlarged. A re-exami¬ 
nation of a parat37pe (J in the British Museum shows that 
this is not strictly correct; the upper facets, though 
much less enlarged than in A. pulckricomis, are stiU 
slightly larger than the lower ones. This is also the case 
in R, dibaphus. 

Olbiogaster flavicoxa Edw. 

This species, described from a single male collected 
by Mr. H. J. SneU in 1919-21, was not found asain by 
Tams. 

Psychodidss. 

Tdmatoscopiis sp. ? 

Sao Thome, 1 ^ (antennae broken). 

Teimatoscopus aUbipumtatua Will. 

Principe, 16 


Culioidse^ 

Dizin^- 

Dim mripes, sp. n. 

cJ .—Head dark brown above ; clypeus short and black ; 
palpi black. Antennae with scape and base of first fla¬ 
gellar segment yellow, latter segment distiactly thickened, 
remainder all slender. Thorax with yellowish groxmd- 
colour; mesonotum with three separate brownish stripes, 
median stripe contmued backwards as a thin dkrk 
ine which crosses the scuteHum. Pleurae with in¬ 
definite dark mottling ; no stemopleural hairs. Abdo- 
men dark brown. Legs with front coxae darkened, 
posterior coxae pale; front and middle femora yellowish, 
with black tip and with a broad dark area beyond middle; 
hind femora yeEowish, with only the tip blackish; 
front and middle tibiae dark, narrowly yellowish at base; 
hind tibiae yellowish with the tip dark and a broad dark 
area before middle; front and middle tarsi with first 
segment yellowish; hind tarsi almost all dark, first 
segment without long hairs at base beneath. Winga 
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32f) 

nearly clear, with a slight dark cloud over cross-veins, 
continued faintly along vein Cu 2 ; costal and subcostal 
veins yellowish. Fork-cells short, distinctly shorter 
than t.hin stems. Vein Sc ending well before base of Rs ; 
M with macrotrichia for the greater part of its length. 
Wing-length about 3 mm. 

Sao Thom6, 1 cj. 

This is quite distinct j&om any described African species, 
the colouring of the legs and scutellum being unusual. 

CULICIK^^. 

A small collection of mosquitos was made on Sao 
Thomd by Messrs. Snell and Thomasset in 1919-21, 
and included the following species :—Anopheles gambice 
Giles, Culex fatigans Wied., O. tJudassius Theo., 0, decens 
Theo., C. nebvlosus Theo. 

Mr. Tams’s collection includes the following:— 


Anophdes gambice Giles. 

Sao Thome, in house at Cable station at night. 

Uranotcenia micrcmeles, sp. n. 

A dark species with no obvious ornamentation ; rather 
laige for a member of this genus, wing-length 2-7-3 mm. 

Head clothed with flat black scales, with a narrow 
border of white round eyes; numerous black upright 
scales on dorsal surface. Palpi and proboscis blackish. 
Thorax with integument mainly dark brown, including 
most of pleurae, but pleural sutures, meron, and lower 
part of stemopleurae lighter; a small blackish area 
immediately above and in front of wing-root. Mesonotum 
with numerous long dark bristles, and narrow dark 
scales; a few narrow whitish scales on lateral margin 
immediately in front of the pre-alar black patch. Stemo- 
pleura with a small patch of dull whitish scales in middle ; 
pleural chsetotaxy normal, lower mesepimeral bristle 
rather strong and dark ; about four upper stemopleurse. 
Abdomen dark above, rather lighter beneath. Legs 
dark, including tarsi; no unusual features in cJ. Wings 
with normal venation ; scales aU dark, moderately broad. 

Sao Thom4, 15-21. xi. 32, 5 19 $$, reared £rom 

pupse found in shaded stone trough fed by a small spring 
at 4000 ft., bottom of water with layer of dead leaves. 
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Differs from U, inornata Theo. ia the presence of a 
blackish spot in front of wing-root, and of whitish scales 
in front of this spot; from U. Tnashoriaensis Theo. in 
the general darker colour (especially of the pleurae), 
and in having the black prealar spot smaller and less 
sharply defined. 

AMes (Stegomyia) cegypti Linn. 

Prmcip6: Anno Bon. 

Aides {AidimorpJivs) nigricephalus Theo. 

Sao Thom4, caught in house at Cable station at night. 

Eretmopodites chrysogaster Graham. 

Principe. 

Culex fdtigans Wied. 

Sao Thom4, in house at Cable Station at night. 

Gulex tanm^ sp. n. 

A species of the pipiens group, closely resembling 
several others occurring in East Africa (trifUatus, anderscmi^ 
vans(mer€ni, etc.), and agreeing with these species in 
having the proboscis entirely black, thorax dark, abdo¬ 
minal tergites with creamy-white basal bands, stemites 
with black apical bands which are produced towards 
the base in the middle, and tibiae with conspicuous creamy 
spots at the tips. 

Palpi of cj scarcely longer than proboscis and almost 
bare, with few or no long hairs on the last two segments ; 
a narrow white ring in middle of long segment. Thorax 
{cj$) with the light scales rather bright golden in tint, 
not forming a very definite pattern, but aggregated in 
lateral and median areas in front and in a pair of ill-defined 
spots in middle (much as in <7. varbsomereni Edw.). Hind 
femora (as in C. andersoni) almost entirely black-scaled 
on anterior surface, with a short pale area at base beneath 
and on posterior surface. Hypopygium of cJ with basal 
parts (phallosome and paraprocts) almost exactly as in 
£7. trijUattis Edw., but differing in the form of the bristles 
on the subapical lobe of the coxite; in both species 
these are in two groups of three, but whereas in C. trifilaltts 
two in one gi’oup and one in the other are thickened 
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and hooked at the tip, in O. imm all six axe slender and 
simple. 

Sik> Thom6, 16-21. xi. 32, 40 7 $$, reared from 

laiTse and papsa found in company with those of Chano- 
ianm mkromdoa. 

Several larvm were preserved; they closely resemble 
C. pipi&i8 and C. andersoni. 

Cerstopc^onldss. 

The following determinations have been made by 
Dr. J. W. S. Maefie. 

Forcipomyia ingrcmi Carter. 

Sao Thom4, 1 <}, 1 $. 

Forcipomyia inomaiipenma (Aost.) vax. omaHcrua 
I. &M. 

Sao Thomd, 2 $$. 

AhrieJiopogon ? afncanm L & M. 

SSo Thomd, 1 $. 

Cidicoidea austeni C. I. & M. 

Sao Thom4, 1 <?, 1 $. This is apparently the species 
r^arded by Gil Collado as C. hostilissimns (Pittalnga) 
and describe from specimens from Fernando Po in BnU. 
Soo. Path. Exot. xxiv. pp. 672-677. 

CvUcoides distinctipmnis Ansten. 

Sao Thomd, 1 $. 

GvUcoides citroneus 0.1. & M. 

SSo Thomd, 23 $$. 

Cidicoidea grdhami Austen. 

SSo Thom4,1 


TlpuHda. 

Limonia (Diaurumyia) tamsi, sp. n. 

Belongs to the same group as D. Uptdipes Karsch 
and related spedes, but rather weU distiiiguished by the 
two dark dots in the second anal cell. 
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Head dark greyish^ including antennsB and mouth-parts* 
£^nt narrow, scarcely as wide as two facets. Segments 
of antennal ^gellum rather shortly oval, last segment 
scarcely longer than the rest, verticils short. Palpi 
well developed. Thmaoi dark greyish brown, rather 
heavily piuinose, mesonotum without distinct stripes; 
pleurse with a rather broad but indefinite darker median 
longitudinal stripe. Stemopleura with numerous short 
hairs. Pronotum smaJL Abdomen blackish, genital seg¬ 
ments of both sexes light brownish. Hypopygium of (J 
with two long spines on rostrum, placed rather fiar apart 
(fig. 1). Legs slender, brownish, femora with a narrow 




Hypopygium of dorsal view, of Limonia (i>tcranomyta} 

tamait sp. n. (1), and L, {DJ) sneOi, sp. n. (2). 


and ill-defined pie-apical ring, dam -with basal tootih. 
Wings grejisb brown, with email but distinct dark 
grey clouds at base and rip of Bs (that at base of Bs 
induding rip of Sc) and at stigma; dark grey seams 
over cross-veins, along middle third of vein B 1, raid at 
rips of .S 2-1-3 and Cu; two rather conspicuous dark 
grey spots in second anal cell, one near the base (at the 
point where Ax diverges fcam An)t the other close before 
of Ax and in contact with this vein; the second 
spot sometimes includes traces of a stamp-vein. Yenation: 
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Sc extending almost to level of middle of Us, but latter 
short, very little longer than basal section of i2 4+5 ; 
discai cell rather long and narrow; nir-cu at its base; 
r-m short. 

Sao Thome, x.-xi. 1932, 19 c?(?, 16 $?. 

This species is quite distinct from any known to me 
by specimens or description from the mainland of Africa, 
but a male in the British Museum from Mauritius is 
very similar indeed, and is either conspecific or belongs 
to a representative species. 

Limonia (Dicranomyia) sndli, sp. n. 

Belongs to the same group as L, tamsi ; distinguished 
by wing-markings and structure of hypopygium. 

Head much as in tamsiy but flagellar segments more 
rounded. Thorax darker than in i. tarnai ; mesonotum 
as seen from in front with three blackish-brown stripes, 
median stripe broad and conspicuous. Pleurss almost 
uniformly dark. Abdomen with hind margins of segments 
narrowly pale. Hypopygium of c? (fig. 2) with tergite 
of rather peculiar form; rostrum thick and dark, the 
two spines at its base pointing m opposite directions, 
one lying in close contact wdth rostrum (in all 4 
examined). Legs stouter than in L. tamsi. Wings with 
four rather large dark brown spots on costal border, one at 
base, on over middle of JS, one over base of Its and 
including tip of Sc, the fourth forming the stigma; no 
spots in second anal cell; slight dark clouds over cross¬ 
veins and tips of veins R 2+3 and Ax ; veins dark, 
except that G, Sc, and B 1 are yellow between the dark 
spots. Venation: Sc ending opposite or slightly beyond 
middle of Bs, which is of moderate length and almost 
straight, nearly twice as long as basal section of iZ 4+5. 
Discai cell smaller than in L. tamsi, but still rather 
narrow ; m-cu at its base. 

Sm Thome, x.-xi. 1932, 2 2 $$; also 1919-21, 

3 cJc? (B. Sndl), 

lie specimens collected by Mr. Snell were placed in the 
British Museum Collection among the series of L. tipvlipes, 
but this determination was certainly incorrect. 

Limonia (Arhipidia) paUidipes Alex. ? 

(miosema Speiser ?). 

Sao Thome, 1 
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lAmonia {Thrypticomyia) seychdlarwm Edw. 

Sao Thorns, 2 3 

Specimens apparently referable to this species (rather 
than to nigeriensis Alex.) have recently been received 
from Sierra Leone (i). J, Lems); the species is evidently 
very widely distributed, though at present no other 
records are available from the African mainland. 

The Sao Thom4 specimens differ slightly from those 
from the Seychelles Is. in the rather less extensively 
white-tipped tarsi, having fully the basal half, instead 
of only about the basal fifth, of the first tarsal segment 
dark; even the Seychelles specimens, however, exhibit 
variation in this respect, and there is no doubt the species 
is the same, the male hypopygium being identical and 
distinctive (the various representative forms occurring in 
the Oriental and Australasian regions differ very obviously 
in the structure of this organ). 

Mr. Tams’s notes confirm what was already known 
of the habits of this species. He writes :—The tight¬ 
rope dancer ! Tipulid remarkable for its habit of dancing 
on a line (web) sometimes 4 abreast. At this date have 
not discovered origin of hne.” 

Limonia {Limonia) rhizosema Speiser, var. ? 

Sao Thom4, 4 4 $$. 

These specimens agree with examples in the British 
Museum from the Seychelles Is. in having the antennal 
flagellum all black and a subterminal black ring on the 
femora; they differ chiefly in having the dark markings 
of the thorax less extensive, the scuteflum being entirely 
or almost entirely yellowish. The South Afidcan L, svb- 
apicalis Alex, (capensis Alex.) differs rather more notice¬ 
ably in having the antennal flagellum mainly yellowish, 
black only at the base and tip. In both these species 
the hypopygium has a very similar structure, resembling 
that of many species of the Oriental subgenus Libnotes, 

Linnonia {Limonia) mahensis Edw. ? 

Sao Thome, 1 

The specimen does not differ obviously from the types 
from the SeycheUis, but in the absence of a cJ the deter¬ 
mination is uncertain. I am not acquainted with a 
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continental African species which this specimen re¬ 
sembles so closely as it does L. mahemis. 

Biyringomyia annulipes Edw., var. 

Sao Thom4, 1 (J. 

This is not the West African var. ocddmUdis Edw. 
(which is perhaps more properly regarded as a distinct 
specie from 8. annidipes), but is much more like typical 
specimens of 8. annvlipes in the British Museum from 
the Seychelles Is. It differs from these latter in having 
the black dots on the wing fainter, and very slightly 
in the form of the inner appendages of the hypopygium. 

TremJtepoMia {TreniepoMia) speis&ri Edw. 

Principe, 2 

Trentepohlia {TrentepoMia) tripuTidata, sp. n. 

Head dark above ; proboscis and palpi yellow ; antennas 
blackish, base of flagellum more brownish. Thorc^ and 
abdomen whoUy light yellow. Legs yellow; tips of 
femora narrowly but conspicuously blackened; tips 
of tibiaB and the whole tarsi darkened. No femoral 
spines (front legs missing). Wings nearly clear, veins 
nearly all yellow; a black spot over It 2, another over 
fork of iZs, and a third near base of vein Ax; cross-veins 
also narrowly bordered with black. Halteres yellow. 
Wing-length 7 mm. 

Thome, 1 $. 

A distinctively-coloured species, which has more resem¬ 
blance to the Oriental T, mcgregori Alex, than to any 
other described species, but is quite distinct. 

Ceralocheilus segcheUarum Edw., var. ? 

Sao Thom^, Lagoa Amelia, 18. xi. 32, 1 

The specimen is darker than the types from the 
Seychelles Is., and has vein It 2 rather longer, but is 
otherwise exiremely similar. The species SSens from 
other known Ethiopian forms in having the dark markings 
of the wings confined to a cloud over the base of vein R 2 
and a seam over the cross-vems—^no darkening at tips 
of veins or at the bend of vein An. Although not hitherto 
recorded fi[*om continental Africa, some specimens m the 
British Museum from Ehsabethvflle, Belgian Congo, 
are probably conspecific. 
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Ceraiocheilus gileai Edw. 

Principe, 1 < 5 . 

A widely distributed West African species. 

Geraioclieilus comigemm Speiser. 

Eemando Po, Moko, near Moka, 1. ii. 33, one damf^ed 
specimen, rather larger than usual, with more strongly- 
marked wings. 

Conosia principalis, sp. n. 

(J .—Head dull yellowish brown; antennse with the 
scape and basal flagellar segment blackish, remainder 
light brown. Thorax light yellowish brown, with a few 
d^k dots faintly indicated on the praescutaJ interspaces, 
otherwise unmarked; form of mesonotum as usual 
in this genus. Abdomm light yellowish brown, unmarked. 
Legs wholly yellowish (but front pair missing). Wings 
with pale yellowish ground-colour, with numerous tiny 
dark dots rather re^arly placed along all the veins, 
but practically none in the cells; larger (but not very 
large) and darker spots on costa opposite base of Jfo, 
at sti^a, tip of B 2+3, lower half of m-cu, and tip of Ax, 
Costal cell slightly widened before middle, but hind margin 
evenly rounded (not expanded at tip of Ax, as in (J of 
C. irrorata). Venation normal; cross-vein r oblique 
and curved; B2 moderately long, turned up at tip; 
r-w immediately before end of discal cell. Halteres 
yellow. Length of body 14 mm.; wing 10*5 mm. 

Princip6,10. xii. 32, (J, 

This apparently has much resemblance to C. malagasya 
Alex, of Madagascar, diflering in the absence of a dark 
seam on vein B 2 and other details. 

Conosia thomensis, sp. n. 

(}.—Allied to 0. principalis, which it resembles in 
many respects, differing as follows :—Thorax somewhat 
darker, but quite unmarked. Abdomen relatively shorter, 
with the basal two-thirds of each segment dark brown, 
distal third odireous-brown. Wings with the dark spots 
less numerous but much larger (as well as less regular) 
and occupying a large part of the surface of the wing. 
Costal cell scarcely widened in middle. Cross-vein r 
straighter. Halteres with knob darkened. Length of 
body 10 mm., wing 8*5 mm. 

Sao Thome, near Ro 9 a Zampalma, 26. xi. 32, 1 
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Erio]^tera (s. str.) gmualis^ sp. n. 

Head whitish above; eyes widely separated in both 
sexes. Palpi and scape of antennae black, jGbrst four 
flageUar segments whitish yellow; remainder dark brown. 

and abdomen pale brownish, pleurae somewhat 
dusted with grey. Hypopygium of cJ with outer style 
rather broad, with blackened and slightly hooked tip; 
inner style of peculiar form, projecting inwards to an 
acute elbow, then suddenly reflexed, distal portion 
forming a long straight spine directed caudafly. Legs 
light brownish, knees abruptly white, this colour embracing 
an equal extent of tips of femora and bases of tibiae. 
Wings quite unmarked; venation normal for the sub¬ 
genus, except that vein Gu is rather strongly bent forwards 
at the tip. Halteres yellow. Wing-length 4-4-5 mm. 

Sao Thom6, xi. 1932, 10 (?<?, 4 $?, at light. 

This is quite distinct from any described African species, 
but is very similar to the Oriental E. javanerisis de Meij.; 
the latter differs in having the tips as well as the bases 
of the tibiae conspicuously white and in having vein Gu 
straight. 


Addphomyia polysticta, sp. n. 

—Head dark brownish, heavily pruinose with greyish 
brown. Antennae with scape light brownish, first two 
flagellar segments thickened and yellow, rest slender 
and blackish. Palpi blackish. Thorax almost uniformly 
light reddish brown, pleurae for the most part indefinitely 
darker; mesonotum slightly shining. Abdomen dark 
brown, posterior margins of tergites and hypopygium 
ochreous. Legs pale brownish, femora with a conspicuous 
narrow blackish subterminal ring, tips of tibiae narrowly 
darkened, terminal tarsal segments blackish. Wings 
with yellowish ^ound-colour, with a dark grey band 
at base from vein JS 1 to hind margin; a large dark 
grey spot over base of ife, broad dark seams over the 
cord and apex of discal ceU, and a dark cloud at the tip 
of each vein, the largest on vein Ax. Cell M 1 absent; 
veins Cu^ An, and Ax rather strongly curved down at tip. 
Halteres yellow. Wing-length 7 mm. 

Sao Thome, 6. xi. 32, 1 (J. 

This is stri^gly distinct in its wing-markings from the 
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two known AMcan species, but considerably resembles 
certain Oriental species, such as A. nebvlosiis (de Meij.)» 
differing in the absence of cell M 1. 

Nephrotoma angustifrons, sp. n. 

—Head dull brownish orange, with a narrow blackish 
median triangle on occiput and a small blackish area 
adjoining each eye. Front narrower than usual in this 
genus, at its narrowest point, as seen from above, dis¬ 
tinctly less than half as wide as one eye ; frontal tubercle 
only very slightly developed, much smaller than usual. 
Antennae over half as long as body, mainly yellowish, first 
six flagellar segments narrowly darkened at base, last five 
darker, 2-6 with slight basal enlargement. Rostrum 
wholly light brownish. Thorax wholly shining, brownish 
ochreous ; prsescutal stripes evidently variable in develop¬ 
ment, in one specimen the stripes are mainly brown, 
with their outer edges narrowly black anteriorly, in the 
other the blackened area is more extensive but the median 
stripe remains divided, pronotum, scutellum, and post- 
notum brownish ochreous, unmarked; a narrow black 
lateral border to prsescutum and scutum; stemopleura 
and mesepistemum darkened anteriorly. Scutellum 
(except at base) and postnotum (medioteigite) covered with 
a short, dense, blackish pubescence. Abdomen shining 
light brownish; tergite 2 with a pair of longitudinal 
blackish stripes, transversely interrupted in middle, 
and united on posterior border; tergites 3-5 broadly 
blackish in middle except towards base, the black area more 
or less divided in front; 6-8 largely dark. Hypopygium 
mainly yellowish; outer style moderately long and 
slender; stemite 8 prominent but without appendage, 
with a moderate amount of mixed black and yeUow h^. 
Legs light brownish, tips of femora and tibise oidy narrowly 
and indistinctly darkened. Wir^gs mainly clear; costal 
cell rather bright yellow; stigma dark brown, hairy. 
Discal ceU rather small; cell JIf 1 sessile. Halteres 
with blackish knobs. 

Sao Thom^, 2 A single $ from Principe perhaps 
belongs to an allied but distinct species. 

N. angustifrons is fairly well distinguished from other 
members of the genus by details of coloration and by 
the narrow front and pubescent postnotum. I cannot 
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indicate an African specie which might be regarded 
as a close ally. 

Tipvia cdphaspis Speiser, var. 1 
Fernando Po, Misko, near Moka, 1 

Ctenacroacdia albovittatus Macq. 

Thom4, 1 $. 


XXX .—A new Gharacin Fish of the Oenvs Vesicatrus from 
British Guiana. By J. R. Nobman, Department of 
Zoology, British Musexim (Nat. Hist.). 

Among a large coHeotion of fidhies made by Dr. G. S. 
Carter, principally from the Mazaruni and CJuyoni Rivers, 
are two specimens of a small Gharacin fiA, which is 
apparently new to science. The collection also includes 
examples of three species which were not mentioned by 
Eigenmann ♦ in his important work on the freshwater 
fishes of British Guiana. These species, all from the 
Mazaruni River, are :— 

I/ycengravlis grossidens (Guv.). 

Eleotris pisonis (GmeL). 

Euctenogobkis strigatics (O’Shaun.). 

Vesicatrus carteri, sp. n. (Figs. A-G.) 

Depth of body 2t to nearly 3 in length, length of head 
3i to 3f. Dorsal profile nearly straight from snout to 
dorsal fin; ventral profiOle evenly curved. Snout shorter 
than eye, diameter of which is 2| to 2f in length of head, 
and greater than interorbital width. Maxillary extending 
to below anterior margin of pupil or not quite as far; 
each prsemaxiHary with an outer series of two tricuspid 
teeth near the symphysis, and with or without a row of 
2 to 4 conical teeth near its junction with the maxillary f; 
an inner continuous series of 5 tricuspid and 2 to 4 conical 
teeth; each maxillary with from 28 to 30 graduated 
conical teeth, extending along the greater part of its 
length; lower jaw with 6 tricuspid teeth on each side of the 

* M€aii. Camegie Miis. v. (1912). 

t Apparently absent in the larger specimen. 
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symphysis, followed by a series of about 12 graduated 
conical teeth. Occipit^ process about four times in the 
distance from its base to origin of dorsal, bordered on 
each side by 3^ scales. 7 or 8 gQl-rakers on lower part 
of anterior arch. Scales each with a few divergent stiise ; 
36 to 38 in a longitudinal series, 11 or 12 between origin 
of dorsal and root of pelvic; predorsal area bluntly 



Vesicatrus carteri, sp. n, 

A. Lateral view of holotype (x 2); B. Yentral surface of same speci¬ 
men (X about 6); C. l>entition of upper jaw of paratype (greatly 
enlarged). 

keeled, with about 12 median scales; area in front of 
pelvics flattened, with two series of overlapping scales; 
a small scale in the angle between each of tiie middle pairs ; 
caudal fin not scaled. Lateral line developed oiily on 
the first 9 or 10 scales. Dorsal 11; origin equidistant 
iilnn. «fe Mag. N. Hist. Ser. 10. Vol. xiv. 22 
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from tip of snout and base of caudal, nearly above that 
of anal. Anal 34^-36 (31-33 branched rays); margin a 
little concave. Pectoral a little shorter than head, 
reaching beyond root of pelvic, which extends to a little 
beyond origin of anal. Silvery, with a number of minute 
dark dots on head, body, and fins ; no humeral or caudal 
spots ; middle rays of caudal more or less blackish ♦. 

Described from two specimens, 37 and 44 mm. in total 
length, from a forest stream tributary to the Cuyuni 
River. The larger example is selected as the holotype. 

The genus Vesicatrvs is doubtfully distinct from Phena- 
cogaster, differing solely in the incomplete lateral line. 
O^y one other species is known, F. tegatus Eigenmann, 
from the Upper Paraguay Basm, which may be readily 
distinguished by its dentition and coloration. 


XXXI.— Notes on the Ephemeroptera of the Godman and 

Salvin Collection, with Descriptions of Two new Species, 

By D. E. Ejmmtkts. 

SmCE 1905, when it was presented to the British Museum, 
the Godman and Salvin collection of Central American 
Ephemeroptera has been kept separate from the main 
collection of Ephemeroptera. Recently it was decided 
to combine the two, and as Eaton, who worked this 
section of the ‘Biologia CentraJi-Americana,’ did not fix 
the types of the various species described by hinn from 
this collection, this will be done in these notes. Wherever 
possible, the abdomen of the type has been removed 
and treated with KOH, and figures and descriptions 
of the genitalia have b^n made. These preparations 
have subsequently been mounted in Canada balsam 
between cover-masses and reattached to their respective 
specimens. Eaton’s figures and descriptions of these 
parts were made (in most, if not in all, cases in this work) 
from dried material, and the increase in the number of 
described species has rendered it difficult for workers 
without access to Eaton’s types to identify with certainty 

* In one specimen (44 mm.) the caudal fin has a distinct black 
horizontal band, but in the other this band is very faint. Dr. Carter 
infonns me that in life all the fins are tinged with orange. 
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some of his species. The follomog notes and figures 
are offered in the hope that at least some of these uncer¬ 
tainties may be cleared up Two new species are described 
in these notes, based on material to which Eaton applied 
only a generic name. 

Family Ephemeridse. 

Eexagenia mexicmuL Etn. 

Trans. Linn. Soc., Zool. ser. ii. vol. iii. p. 50 (1883); Biol. Centr.- 
Atner., Neur., Ephem. p. 5, pi. i. fiig. 4 (1892). 

The genitalia of the $ firom Atoyac, Vera Cruz, are 
very well defined. The base of the forceps (fig. 1) is 


Fig. 1. 



Hexaymia inexicana Etn. <?. 
Genitalia from beneath. 


broadly excised and short. Forceps with the basal joint 
of moderate length, and with a small projection at the 
inner apical angle; the second joint long and curved; 
the third joint very small and ovate. Lob^ of the penis 
widely separated, their apices hooked inwards. Between 
the bases of these hooks is a deep, rather angular excision, 
the basal margin of which is more strongly chitinized. 

22 * 
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At the base of each hook on its external margin there 
arises a rounded process, or shoulder. 

Family LeptophlehMss. 

Choroterpes inomata Etn. 

Biol. CJentr.-Amer., Neur., Ephem. p. 6, pi. i. figs. 5, 5 a-e (1892). 

The t 3 rpe-series in the British Museum now contains 
9 ^ imagines, 1 $ imago, and 2 ^ subimagines. From 


Fig. 2. 



Choroterpes inoniata Etn, cJ (type). 
Genitalia from beneath. 


these I have selected as type the c?, from which one hin^ 
wing has been removed by Eaton and mounted dry 
between cover-glasses; the remainder have been nin.rVg>/i 
as paratypes. There is a paratype from- this series 
in the coUeoiaon of Mr. J. McDunnough, of the Department 
of Agriculture, Ottawa. The 2 ^ subimagines in the 



of the Godman and Salvin Collection, 341 

McLaohlan collection, mentioned by Eaton, I have 
not seen. 

The line of division between the two basal joints of the 
cJ forceps (fig. 2) is rather obscure in a cleared example, 
and less definite than is shown in Eaton’s figure, and 

Fig. 3. 



Choroierpea inomcUa £tn. 9 (paratype). 

Ventral lobe trom beneath. 

the terminal joint is longer and more pointed. The 
apices of the lobes of the penis cany a few short hairs. 
Genital stimuli notched near their apices. 

Ventral lobe of the ? (fig. 3) triangularly produced, 
its apex terminating in two small processes, with a semi¬ 
circular excision between them. 

Choro^pes nervosa Etn. 

Biol. Centr.-Amer., Neup., Ephem. p. 6, pi. i. figs. 6, 6 a (1892). 

The unique $ type has the left hind wing detached 
and moun^ between cover-glasses. The anterior leg, 


Fig. 4. 



Choroterpes nervosa Etn. ? (type). 
Ventral lobe from beneath. 


described by Eaton, is now missing. VentEal lobe 
(fig. 4) produced in the centre, the sides somewhat sinuate, 
and the apex shallowly ezcis^. 
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Thravlus primanus Etn. 

Biol. Centr.-Amer., ITeur., Ephem. p. 7, pi. i. figs. 7, 7 a (1892). 

Both the cJ(J have deteriorated in condition since 
Eaton’s descriptions were made. The anterior and 
posterior legs, the setae, and the apex of the abdomen 
are missing in both specimens. I have selected as the 


Pig. 5. 



Throfidus ? prvmamus Etn. 
Ventral lobe from beneath. 


type the example in which the wings are better preserved. 
The which Eaton refers, with some doubt, to this species, 
lacks the left anterior wing and all legs but the left 
posterior. The ventral lobe (fig. 6) bears an obtusely- 
angled excision at its apex. The (J type and the $ have 
each one hind wing mounted between cover-glasses. 


Pig. 6. 



Thraultts versicolor’Etn, $ (type). 

Ventral lobe from beneath. 

Thravlus versicolor Etn. 

- Biol. Centr.-Amer., Nenr., Ephem, p. 7 (1892). 

From Eaton’s series of 4 $ imagines and 3 $ sub- 
imagines I have chosen as type the $ imago from C^iChe, 
Costa Rica, of which one hind wing has been mounted 



S43 


of the Oodman and Salvin Colhctim. 

between cover-glasses. The specimen has both anterior 
legs, the right posterior leg, and one seta. The ventral 
lobe {fig. 6) terminates in two rounded apices, with a wide, 
somewhat obtusely angled excision between them. The 
lateral margins of the lobe are slightly concave. 

Thratdodes {Thravlvs) kpidus Etn. 

Trans. Limi. Soc., Zool. ser. ii. vol. iii. p. 109 (1884) {Thravlus ); 
Biol. Oentr.-Amer., Neur., Ephem. p. 8 (1892); Ulmer, Arch. f. 
Naturg. bocxv. A, 11, p. 34 (1920) {ThrauMes), 

I have been unable to examine the type of this species, 
which is in the McLachlan collection, but I. give a figure 


Fig. 7. 



Thraulodes lepidua Etn. 
Oenitalia from beneath. 


and desmption of the ^ genitalia from one of the two (?<? 
mentioned by Eaton in the ‘ Biolc^ CentraJi-Americana.’ 
The terminal ventral se^ent (fig. 7) is produced above 
the bases of the forceps in a rounded, subtriangular lote, 
whose have each a shallow excision at about mid¬ 
way from base to apex. Beneath the bases of the forceps 
there is a sinuous ridge, slightly produced centrally. 
Forceps each with the basal joint long and slender, bent 
to an obtuse angle about mid-way; second and third 
joints short, third shorter and much narrower than the 
second. Lobes of the penis diveigent, their apices 
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rounded and tnmed more strongly outwards, and each 
bearing tw^o spines. One, direct inwards and arising 
from the upper surface, is long and slender, and the 
other, on the outer lateral margin, is very small and 
directed basally. Beneath the penis-lobes is a pair of 
rounded plates. Ventral lobe of the $ scarcely different 
from that of T. miens Etn. 


Fig. 8. 



Thramlodes vaiem Etn. (J $ (parat 3 rpes). 

Fig. 8.—Genitalia from beneath, lobea of the penis shown separatelv. 
Pig. 9—9. Ventral lobe from beneath. ^ »n separareiy. 


ThrmHodes {Tkraidm) miens Etn. 


BW. ^te.-Amer., Near., Ephem. p. 9 (1892) (Thrauhts ); Ulmer. 
Arch, f. Natoig. Ixixc. A, 11. p. 34 (1920) {Thraulodet). 


There are four specimens in the type-series, 1 <J and 1 $ 
^m Boquete, 1 (j from Volcan de Qiiriqui, and 1 sub¬ 
imago from Caldera. Prom these I select as type the (J 
from Boquete, which is well preserved, and lacks only one 
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anterior and one posterior leg. Terminal Tentral segment 
of the (J (fig. 8) produced ab^ove the bases of the forceps 
in an upturned triangular lobe, with a rounded apex; sides 
slightly concave. Basal joint of forceps long and slender, 
narrowed and abruptly angled near the base. Bemaining 
two joints short, the third about one-half as long as the 
second. Lobes of the penis divergent, apices roimded 
and furnished each wit& two spines; one, the longer, 
directed inwards, and the other basalfy. At the base 
of the penis-lobes, on the lower surface, is a pair of rounded 
plates. Ventral lobe of the $ (fig. 9) produced to an 
excised apex, its lateral margins bent outwards, with 
an obtuse angle near base. 


Fig. 10. 



Genitalia from beneath, lobes of the penis shown separately. 

Thravlodes {Thraulvs) hila/ris Etn. 

Biol. Centr.-Amer., Nenr., Ephem. p. 9 (1892) {Thratdua ); Ulmer, 
Arch. f. Naturg. Izzzv. A, 11, p. 34 (1920) (Thraidodes). 

The type-series consists of 1 San Juan, Vera Pas, 
and 1 $, Teapa, Tabasco. The ($, which I select as the 
type, has the right anterior leg missiDg. Terminal 
ventral segment of the $ (fig. 10) above the forceps 
triangularly produced, ending in an mverted U-shap^ 
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process. Basal joint of the forceps long, elbowed in the 
miridlft at about a right-angle; broadest at the base and 
tapering towards the elbow. Penis-lobes divergent, 
Hifn,ting shghtly towards their rounded apices, each of 
which bear apparently but one spine, directed inwards. 
Beneath the penis-lobes, at their bases, are two rounded 
plates. 

The $ lacks both anterior and one median leg, and all 
but a firagment of the setae. Ventral lobe with an excision 
at its apex and sinuous lateral margios (fig. 11). 

The three undetermined species of Thraulus, mentioned 
in ‘ Biologia Centrali-Americana ’ on p. 10, have the 


Fig. 11. 



Thravlodes kUaris Etn, § (paratype). 

Ventral lobe from beneath. 

medius in the hind wing forked, and should, therefore, 
be transferred to ThrauMea Ulm. 

Family Caenldse. 

Tricorythodea {Tticorythua) escplicatua Etn. 

BioL OK]tr.rAiafir., Keor., Ephem. p. 11, pi. i. figs. 8, 8 a (1892) 
(TrieoryOttut) ; XTlmer, Arch. f. Naturg. Ixxrv. A, 11, p. 61 (1920) 
{Trieor^odea ); MoDtiimoTigh, Caoad. Ent. haii. pp. 267-8, pi. xviii. 
fig. 13 (1931). 

From the long series of this species I have Twa.rlrpd 
as type the of which the left wing and legs have 
been mounted by Eaton between cover-glasses. 1 (J 
paratype is in the collection of Mr. J. McDunnough, 
Department of Agriculture. I am not figuring the (J 
genitalia, as Mr. McDunnoi^h has already given an 
excellent drawing. 
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Le^piohyphea breviednms Etn. 

Biol. Ceniar.-Amer., Neur.* Ephezn. p. 1^, pL L fig. 9 (1892). 

The three $ imagines in the type-series appear to be 
Ettle changed since the time of their description. I have 
chosen as the type of the species the example of which 

Fig. 12. 



Leptohypkes breixissimua Etn. $ (type). 
Ventral lobe from beneath. 


a wing and legs are preserved between cover-glasses, 
The ventral lobe (fig. 12) is produced triangularly, with 
a broad, slightly emarginate apex. The specimen is very 
lightly chitinized and, after softening and clearing in 
KOH, I have been unable to make out the dividing-line 
between the lobe and the preceding segment. 

Family Baetidse. 

Baetis salvini Etn. 

Trans. Linn. Soc., Zool. ser. ii. vol. iii. p. 170, pi. xvi. fig. 29 a 
(1885); Biol. Oentr.-Amer., Nenr., Ephem. p. 13 (1892). 

Eaton based his original description of this species 
on a cJ imago and a $ subimago from Volcan de Irazu, 
Costa Rica, and says (p. 171) that the specimens are in 
the “ Salvin and Godman Mus,” They do not appear 
to be in the collection of Ephemeroptera presented to the 
British Museum by Messrs. Godman and Salvin, and 
I do not know where these types are to be found. The 
additional specimens listed by Eaton in the ‘ Biologia 
Centrali-Americana ’ (1 (J, 3 $ imagines, 1 ^ subimago) 
are in the British Museum, and I am refiguring and 
describing the genitalia of the (J from Panima, Guate- 
male. 

Basal joint of the forceps (fig. 13) cylindrical, its 
imier side with four or five transverse wrinkles; second 
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and third joints subequal, rather longer than the basal, 
and about one-half as mde; fourth joint small and ovate. 
Situated on the membrane between the basal joints 
of the forceps are two thin, lightly chitinized p^tes, 
rounded at their apices. Margin of the terminal yehtral 
segment more strongly chitinized and pigmented at its 
centre. Internal hooks (? genital styles) very weakly 


rig. 13. 



Genitalia from beneath. 

diitinized and difficult to make out, but apparently 
sharply elbowed near their bases. The forceps appear 
more or less pigmented throughout. 

Under the heading of “ Baitis sp.” is a long series from 
N. Sonora, Mexico. Treatment of a <J with KOH revealed 
well-defin^ genitalia which I was unable to reconcile 
with any North American spedes. fetches of the 
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^ genitalia and hind 'wing were submitted to Mr. J. 
M&Dunnough for his opinion. He replied that my species 
was very dose to B. quiUeri Dodds. This spedes was 
described from the $ sex only, and whilst agredng 
in the large costal projection of the hind 'wing, differs 
somewhat in the shape of the wing and the arrangement 
of the veins. Unfortunately, one of the $ imagines only 
in the serks possesses hind -wings, but these appear -to be 
similar to those of the I can discern no difference 
in the genitalia of the two q>ecies of BaSiia from N. Sonora 
listed by Eaton. I realise that it is quite possible that 
the species desmbed below is redly quiU^ of Dodds, 
but I considered it preferable to risk creating a synonym 
rather than to cause possible confusion by figuring as 
qaiUeri an example the determination of which is 
doubtful. 


Fig. 14. 



BaStis eaionit sp. n. ^ (paratype). 

Sind wing. 

BoMia eaioni, sp. n. 

Eaton, Biol. Oentr.-Amer., Near., Ephem. p. 14 (1892) {Baetia sp.). 

(J (dried).—^Turbinate eyes black in the centre, reddish 
brown at the margins. Head and thorax shining dark 
brown. Abdomen brown, paler than the thorax, ventral 
segments slightly paler than dorsal; a darker, reddish- 
brown line ^ong &e lateral margins. Forceps and legs 
yellowish brown, setse similar, with darker ammlations. 
Wings hyaline, anterior wing with clear yellow-brown 
venation, cross-veins distinct; at the extreme base 
of the wing is a small brownii^ patch. Posterior wing 
(fig. 14) rather elongate, with a strong acute costal projec¬ 
tion, which is sometimes folded over, giving the appearance 
of a stout, blunt, process. Thr^ longitudi^ veins. 
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one (or aometimes two) intercalary vein between veins 
2 and 3 ; vein 2 occasionally with the suggestion of a 
fork. Male forceps, after treatment with KOH (fig. 16), 
with the two basal joints brownish, and the remainder 
translucent whitish. Ko process on the inner apical 
maigm of the basal joint; second joint rather longer 
than the basal, tapering; the third slightly loiJger than 
the second, and expand^ towards its apex ; fourth joint 
long, dilated at its apex. Margin of the ninth s^ment 


rig. 15. 



BaStis eatonif sp. n. ^ (parat^'pe). 
Genitalia from beneath. 


produced and excised in the centre. Between the bases 
of the forceps there is a small, rounded, raised plate. 

Length of fore-wing, 5 mm. 

Length of body, 4 mm. 

Length of setse, 6 mm. 

The female resembles the male, but is more reddish 
brown in colour. Wings of the subimago fuscous. 

Mexico, N. Sonora (Morrison), 17 (J, 2 $ imagines, 
9<J, 14 $ subimagines. Holotype, (J, and paratypes, <J?, 
in the Biiiish Museum. 
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Family Siphlonuiidee. 

Isonydhia {Ckirotonetes) sp. 

Eaton, Biol. Gentr.-Amer., Nenr., Ephem. p, 16 (1892). 

I have examined the genitalia of the only cJ imago 
in this series; it does not appear to differ appreciably 
from McDunnough’s figure of Isonyehia sicca var. rmnca 
Etn. in Canad. Ent. 1^. p. 158, 1931. The is larger 
than the dimensions given by Eaton for the $ of marhcay 
and the cross-veins in the apical region of the fore-wing 
are dark brown as in other parts. The pterostigma is 
brown, and there is a brown spot at the origin of the branch 
from vein 4 ” of Eaton. Owing to the scarcity of 
material, I am placing these examples provisionally as 
a variety of /. sicca Walsh. 

Family Ecdyonuridse. 

The examples placed by Eaton as a genus allied to 
Cinygma I consider to belong to the genus Heptagenia 
as recently defined by Traver, and as I have been unable 
to reconcile it with any of the published descriptions of 
Heptagenia spp. I am describing it below. 

Heptagenia salvini, sp. n. 

Eaton, Biol. Oentr.-Azner., Neur., Ephem. p. 16 (1892) (genus allied 
to Cinygma)* 

(J imago (dried).—^Head pale brown, eyes black; 
thorax brown, anterior lateral margins yellowish. Abdo¬ 
men reddish brown, tergites with the posterior and lateral 
margins paler. Legs pale brown, apices of femora darker, 
almost piceous; anterior tarsi (fig. 16) with the joints 
decreasing in the following order;—2, 3, 4, 5, 1 (not 
3, 2, 4, 5, 1 as stated by Eaton). The first tarsal 
joint is nearly one-third of the length of the second; 
tarsal claws dissimilar. Wings hyaline, with dark 
brown venation, pterostigma faintly yellowish brown. 
Genitalia (fig. 17): base of the forceps with a pro¬ 
jection on each side. Apical joint of forceps damaged. 
Each main lobe of the penis appears trilobed at the apex, 
the division between the inner and middle lobes being 
deeper than that between the middle and outer. Three 
pairs of spines are present, the central pair moderately 
large, cuived downw^ards, and slightly divergent. The 
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second pair, situated on the lower surface near the apex, 
are slender and directed outwards. The third pair, 
which are much smaller, are placed on the apical margin. 

rig. 16. 




Hepiagewia salvini, sp.n. ^ (t^ipe). 

rig. 16.—^Anterior tibia euid tarsus, 
rig. 17. —Genitalia from beneath. 

Subiinago $ (dried).—Wing brownish, veins daxk brown, 
cross-veins slightly shaded. 
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Length of fore-wing; imago 9 mm.; $ snbimago 

9-11 mm. 

Type cJ (with apex of abdomen and anterior leg mounted 

in balsam), 8 paratype $ subimagines, Mexico, N. Sonora 

{Morrison). 
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XXXn.— On Lekanichthys howsei— a new Dorypterid Fish 
from the Permian. By James Bkotch, Department of 
Zoology, Univeraty of Manchester. 

[Plate VHI.] 

Introduction. 

The family Dorypteridae haa, up to the present, contained 
only Dorypterus, a precocious and aberrant genus which 
presumably evolved from the Palseoniscidse. 

The new form, which I have nBJscedLedcanichthys Tiowsei^ 
displays many of the peculiarities of Dorypterus, and must 
be included in the same family. Although the stratum 
from which it was obtained has jnelded fossil fishes for 
more than a century, the specimen here described is, 
to the best of my Imowlec^e, unique. It is imperfect, 
but provides sufficient evidence to show that it differed 
&om Dorypterus in a significant way. 

Doryptervs is also rare, but has long been known from 
the Kupferschiefer of Germany and the Marl Slate of 
England, and a considerable literature has accumulated 
around it. The most comprehensive recent work on the 
subject is that of Gill (1927), who gave a very complete 
account of the genus, and dealt fully and critically with 
Ann. db Mag. N. Hist. Ser. 10. Vol. xiv. 23 
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previous literature. Gill’s account conflicts with those 
of the older authors in certain respects, but a personal 
examination of his material assures me that his iuterpreta- 
tion of the structure is reasonable, and can be used for 
compai'ative purposes. The conclusions reached by Gill 
in considering the aflSnities of Dorypterus were that it 
was a highly specialized fish, derived from some branch 
of the Palseoniscidse, which had acquired precociously 
characters which appeared much later in the main stock 
of bony fishes. 

The new genus is of interest in that, in spite of the 
imperfection of the type-specimen, it shows clearly an 
intermediate grade of structure between the highly 
modified Dorypterus and the normal Palseoniscid. 

The type-specimen was collected apparently many 
years ago, and has since lain in the Hancock Museum in 
Newcastle-on-Tyne. It was unlabelled when it came 
to my notice, and there is a little doubt as to the horizon 
from which it was obtained. The fossil and the matrix, 
however, both possess all the characteristics of the Marl 
Slate (Lower Permian), particularly as it occurs in the 
south of Durham County, and the specimen was probably 
obtained from this stratum in the Middridge-Thickley 
area. The only other reasonable possibility is that it is 
from the fish bed in the upper Magnesian limestone at 
FuUwell, near Sunderland, but from a personal knowledge 
of both these strata I would suggest that it is almost 
certain to have been obtained from the Marl Slate. This 
bed has also 3 ?ielded the only English specimens of 
Dorypterus. 


Description of Lekanichthys howsei, gen. et sp. n. 

In the type-specimen the fins are not preserved, but 
part of the pectoral girdle is well displayed. The well- 
developed radials in the caudal region prove the presence 
of dorsal and ventral fins. There is no doubt that these 
were in much the same condition as those of other laterally 
compressed fishes, but while it is clear that the ventral 
fin extended forward to the anus, it is not possible to 
indicate the anterior limit of the dorsal fin. 

The skull is disarticulated, but those elements which are 
recognizable are not far from their natural position. 
The vertebral column is, on the other hand, almost 
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undisturbed, and muck of the delicate scaly covering is 
preserved on the body. While it is clear that the fish 
had been macerated to some extent before fossilization, 
sufficiently to have detached the fins, it is doubtful if 
this process went far enough completely to disarticulate 
the skull had the latter been perfectly ossified. It is 
po^ible, therefore, that the skull was not completely 
ossified, and that the cranium and parts of the external 
covering were in a cartilaginous condition. 

The general form of the fish is similar to that of 
Dorypterus, It is deep-bodied and laterally compressed, 


Text-fig. 1. 



Lekanichihys TiowseU gen. et sp, n.: drawn from, the 
type-specimen. Natural size. 

CleiJj,, cleithrum of the left side, external \"iew; CldJR., internal ^4ew 
of the lower paurt of the right cleithrum; Eth., ethmoid; Fron., 
frontal; Mand., mandible; Proc., process descending from the 
fronted toward the cheek. 

measuring approximately 270 mm. in length, and 110 mm. 
in depth ioamediately behind the abdominal cavitj^ The 
maximum depth is in the region of the abdominal cavity, 
and is probably a little in excess of the above figure. 

Certain bones of the skull are thick and ganoine-covered. 
The ganoine layer is deeply incised to produce a well- 
defined ornament of ridges and tubercles, the ridges 
usually radiating away from centres of ossification. 
Other skull-bones are thin and smooth, and certain 

23* 
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of the margins end in jagged edges which are very thin 
and appear to have adjoined unossified tracts. 

The roof of the skidl was covered by a bony shield 
which was composed essentially of the massive frontals, 
with smaller bony elements surrounding them. Certain 
of the latter were unomamented. The gross appearance 
of this shield in life must have been thickly rectangular, 
with two projecting processes, one on either side about 
the middle, and directed outward and downward towards 
the cheek. These processes are fragmentary, and it is 
impossible to say with any degree of certainty of which 
skull-bones they are composed. The anterior part of the 
shield was formed by a median ethmoid bone. 

The frontals are stout and prominent, and are conspicu¬ 
ously ornamented. As they lie in the fossil they are 
rotated round so that their anterior ends are directed 
towards the body of the fish. They are somewhat 
elongated, being nearly three times as long as broad. 
The width is greater in the posterior half and the lateral 
margins are straight; but toward the anterior end they 
are slightly narrowed by a gentle excavation of the 
external border. The postero-lateral corners of these 
bones are produced into small semicircular projections. 
The full length of each bone is traversed by the supra¬ 
orbital sensory canal, a prominent cylindrical cavity 
completely enclosed in the bone, and opening to the 
exterior by very minute pores. The appearance of these 
canals, and of the frontal bones generally, is strongly 
reminiscent of the condition in the Palseoniscidse. 

The ethmoid is a median element, about as broad as 
long, which adjoined the anterior margin of the frontals. 
It is of much more delicate construction than the latter, 
and is thin, smooth, and unomamented. The posterior 
border, that which adjoins the frontals, is straight and 
well defined; but the lateral and anterior margins are 
thin and jagged, and appear to have passed into unossified 
tracts. There is a moderately large excavation of the 
lateral border of this bone, which formed the dorsal 
margin of the nasal opening. 

A large bony element is present which is determined 
as the mandible. There is little else that this bone could 
be, and it is identified partly by analogy with the mandible 
of Dorypierm, but mainly by the presence of a canal, 
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taken as the mandibular sensory canal, which runs along 
its inferior border. The bone is acutely triangular ; the 
superior border is straight over the greater part of its 
length, and displays no trace of dentition. The inferior 
margin is also straight, but is prolonged much further 
posteriorly than the upper border. The third side of 
the triangle is formed by the posterior margin, which 
runs obliquely forward. The articular portion of the 
jaw is thus in the form of an acute angle; the upper 
posterior angle is gently rounded. A wide sensory canal 
traverses the whole length of the bone in close proximity 
to the inferior margin. 

Other cranial bones are preserved, but in such a con¬ 
dition that satisfactory determination is impossible. 

The only relic of the appendicular skeleton consists 
of a pair of cleithra. That of the left side is well displayed 
and is a large, well-developed, and fairly thick bone, 
of not unusual appearance. It displays the general 
shape and proportions of the Palseoniscid cleithrum, and 
differs sharply from the peculiar element of that name 
in Dorypterus. The bone consists of two blade-like limbs, 
one projecting dorsaUy, the other anteriorly, the bases of 
which unite in the place where the pectoral fin articulated. 
The dorsal limb is larger and tapers to a point. The 
anterior border is straight, and is raised into a rid^e at 
right-angles to the general plane of the bone ; the posterior 
border is in the form of a slightly convex curve. The 
ventral Hmb is much smaller than the dorsal, but is 
s imil arly pointed. Both upper and lower margins are 
fairly straight and meet in a point anteriorly. The angle 
between the two limbs is about 120°. The region of the 
bone where the two blades meet is wide and thickened, 
and is marked posteriorly by a shallow concavity which 
indicates the position of the fin-articulation. The whole 
bone is smooth and unomamented. 

A small, irregular piece of bony tissue underlying 
the cleithrum suggests that the primary shoulder-girdle 
was ossified, hut the individual elements cannot be 
determined. 

All flat-fish, whether dorso-ventrally or laterally 
compressed, require an extensive supporting framework 
in the plane of flattening. Lekanichfhys was no exception 
to this rule, and the endoskeleton of the trunk and tail 
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i*eaclied a high degree of development. There may be 
a correlation between the extensive development of 
endoskeleton and the reduced nature of the exoskeleton 
in this form. The contemporary Platysomids were 
equally deep-bodied, but the endoskeleton was much less 
extensively developed. These fishes had, however, a 
stout exoskeleton of interlocking ganoid scales, which 
probably provided the stiffening which was necessary in 
the vertical plane. 

The bony internal framework of Lekanichthys extends 
from the dorsal to the ventral surface in the post-abdominal 
region : it consists of neural and haemal arches and spines 
and internal radialia. The neural and haemal arches and 
spines are large and well ossified, but true central ossifica¬ 
tions were not developed. The notochord persisted, but 
was considerably constricted locally by ingrowths of the 
bases of the neural and haemal arches. dSie neural arch 
consists of the roughly circular expanded base below 
and a rectangular piece above sloping backwards. At the 
lower part of the anterior border of this upper portion 
there is a blxmt semi-circular projection which may 
have functioned as an articular process. The neural spines 
are long and delicate, narrowest in the middle, where they 
are more nearly circular in cross-section, but becoming 
broader and laterally flattened at either end. 

There is a series of haemal processes of moderate size 
above the abdominal cavity. They are smaller than the 
neural arches dorsal to them, and are triangular in shape. 
The broadened bases correspond to the expanded bases 
of the arches: they narrow and taper to a point ventrally. 
These processes unite in the caudal region to form the 
haemal arches, which equal or slightly exceed the neural 
arches in size. 

The haemal arches are comparatively long, and, like the 
neural arches, are formed of ^ expanded basal portion 
and a more slender rod-like distal portion. The expanded 
bases approximate closely to the similar processes of the 
neural arches, leaving only a narrow passage between them. 

The haemal spines, present only in the caudal region, 
are very similar in size and shape to the nem'al spines. 
They are broad at the ends and constricted in the middle, 
more so than the neural spines but they display a similar 
posterior flexure. 



new Dorypterid Fish from the Permian. 359 

There is a series of eudoskeletal radialia attached to 
both neural and haemal spines. The ventral series consists 
of elongated rectangular plates, perhaps a little broader 
than the head of the spine to which they are attached. 
Those near the tail-pedicle assume a very strong flexure. 

The dorsal radiaha are attached to the neural spines, 
and, like the ventral series, correspond in number with 
the elements of the vertebral column. The proximal 
portions of the dorsal radialia are very distinct, and are 
rectangular plates of about the same width as the spines 
with which they articulate. The distal ends are totally 
unlike those of the ventral series and appear to bifurcate, 
each element producing two distinct narrow processes. 
This condition is interesting when compared with that 
of Dorypierus. 

It is clear that the exoskeleton had deteriocated, and 
that while the dorsal and ventral edges of the flattened 
plate-hke body retained a covering of thm ganoid scales, 
the flank was essentially naked, and preserved only the 
relic of its former complete armour in a series of thin, 
delicate, and much-reduced scale-rows which are separated 
from one another by naked areas. They are mere 
vestige, and afforded neither protection nor support. 

The rhombic scales are thin and relatively small. 
Those dorsally situated in the caudal region are best 
displayed, and are slightly deeper than wide, measuring 
5x4 mm. The ornamentation of each scale consists 
of about thirteen fine, rather sinuous, oblique ridges. 
There is a conspicuous patch of rhombic scales, 24 mm. 
wide, covering the amterior ventral radialia. It is 
likely that the scattered scales which tend to obscure 
the dorsal radialia in the post-abdominal region represent 
a similar scale-zone, probably of about the same width. 
This dorsal zone continued anteriorly, and rhombic 
scales are found mixed up with the neural spines dorsal 
to the abdominal cavity. 

Lekanichthys and Dorypterus. 

It is proposed to make a detailed comparison between 
LekaniMJiys and Dorypterus. Such a comparison will 
suggest the manner in which certain of the very highly 
specialized features of Dorypterus have been attained, 
and wiU show that in many respects Lekanichthys bridges 
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the wide gap between Dorypt&rua and its Pabeonisoid 
ancestors. iWther, a comparison with the more perfect 
Dcrypiems material may illumine certain obscure points 
in the structure of the less well preserved LeMnicMhys, 

The most obvious difierence between the two genera is 
that in size. AU the known specimens of Dorypterua are 
quite small, an individual of average size being scarcely 
more than one-quarter the length of LeMnichthys, 
Otherwise the general proportions are not unhke, except 
that Dorypterus is, perhaps, deeper bodied. 

The skull of Dorypterus was only partially ossified; 
the ossifications were restricted to a dorsal roofing plate, 
maxillse, mandibles, and suspensory apparatus, thus 
leaving extensive unossified tracts on the cheek and snout. 
There is a strong presumption that in the skull of Lehan- 
icMhys the ossifications had also been reduced, leaving 
xinossified areas similar to those found in Dorypterus. 

It is clear that there was a dorsal cranial shield in both 
genera. That of Dorypterus was in the form of a single 
piece of very thin, smooth, and unomamented bone. 
In LeMrticJithys the shield was larger and more elongated, 
and had, on either side, a process extending downward 
on to the cheek. The elements of which the shield was 
composed were not fused up, but remained more or less 
distinct. The major part of the shield, that made up 
by the frontals, was thick and massive, and had a ganoine 
covering with a deeply incised ornamentation. This 
part was, no doubt, quite superficial; but in Dorypterus 
the whole shield was sunk in tissue, the bone was thin, 
and the supraorbital sensory canal, which runs deep in 
the bone in LekmiicMhys^ was freed from the bone 
altogether, and lay in soft tissue above it. 

The cranial shield of Dorypterus could easily be derived 
from a type such as that of Lehmiohfkya^ which is clearly 
less specialized; indeed, considering the frontals alone, 
it would be difficult to distinguish them from those of the 
contemporary Palseoniscids. 

The bone indicated as mandible is very similar to that 
of Dorypterus, and implies the possession of a maxilla of 
Dorypterid type, probably to some extent free and 
movable, as in that genus. The edentulous condition 
is also a Dorypterid character which is unknown in the 
Palseoniscidse. The mandible is much longer and 
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relatively less deep than that of Dorypterus, and, along 
with other characters, indicates that the head was more 
elongated and, therefore, less specialized than that of 
Dorypterus. 

The cleithrum of LehanicMhys bears little resemblance 
to that of DorypteruSy and is much more like that of the 
ordinary Palseoniscid, Consisting of two blades, one 
projecting upward and the other forward, it differs from 


Tezt-fig. 2. 



Dorypterus hqfmanni (after Gill). XIJ. 


the cleithrum of contemporary Palseoniscids only in 
that the angle between the two blades is greater. In the 
majority of the lean, predaceous Palaeonisoid fishes this 
angle is little more than a right angle. 

The shape of this bone in LeianichtJiys gives a pointer 
to the position of the pectoral fin. The place of articula¬ 
tion of the fin is marked clearly by the small concavity 
on the lower posterior margin of the cleithrum. This 
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notch is in its usual position, where the two blades of the 
cleithrum meet. The lower blade is the shorter, and, 
assuming that its point reached almost, or quite, to the 
ventral surface of the fish, as it must have done, then the 
place of articulation of the pectoral fin was about 12 mm., 
or probably less than one-sixth of the depth of the head, 
from the ventral surface—^not one-haH the distance as 
in Dorypterus, The large blade of the cleithrum is 
dorsal to the articulatory notch and is 35 mm. long. 
It was, in aU probability, surmounted by supra-cleithrum 
and post-temporal. 

If the above argument is true, and the pectoral fins 
were situated low on the body close to the ventral surface, 
the pelvic fins were almost certainly post-pectoral in 
position, not pre-pectoral as in Dorypi&rus, 

The cleithrum of Dorypterus is an oddly shaped element 
entirely unlike that of LeJcanicMhys. It consists, not 
of two hmbs, but of one straight piece of bone, which 
has an angular notch for the articulation of the pectoral 
fin high up on its posterior border. The portion of the 
cleithrum below the notch is considerably loiter than that 
above it, and the fin was situated high up on the side 
of the body. The assumption of this peculiar form by 
the cleithrmn is correlated with the deepening of the body, 
and has been adopted from time to time by deep-bodied 
fishes of unrelated stocks. The living Pleuronectidse 
provide a good illustration; certain members of this 
group possess an almost exactly similar cleithrum to 
that of Dorypterus^ and have the bones of the pelvic 
girdle attached in precisely the same way. The cleithrum 
of Dorypterus, were it a little more slender, could be mis¬ 
taken for that of the plaice. 

The skeleton of the trunk and tail in the two genera 
under consideration is very similar superficially, but 
closer examination reveals differences in each series of 
elements. These differences all lead to the same con¬ 
clusion—that Dorypt&rus is a very highly specialized fish, 
and that, although Lekanichthys shows tendencies toward 
modifications in the same direction, it is really much less 
specialized. 

The notochord is less constricted in Lekanichthys than 
in Dorypterus. The bases of the neural and hsemal arches 
in the latter are close together and have a long, straight 
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border toward the middle line, leaving a very narrow 
elongated passage between them. In Lekanichthya these 
inwardly cfcected processes of the bases of the arches did 
not extend so far in toward the middle line, and were 
separated by an appreciable gap. Further, they were 
not widened out toward the middle hne, but were rounded. 

Both the neural and hasmal arches offer further points 
of dissimilarity between the two genera. Accepting 
Gill’s restoration as a true picture of the condition of these 
elements in Dorypterus, it is seen that the neural arches 
are simple, being much narrowed in the middle, and 
consisting of a small, blunt, triangular piece toward the 
middle line and an elongated triangular portion distally. 
The haemal arches were in a siihilar condition. This 
type of arch is unique. 

In Lekanichikys the arches are more normal. The 
neural arches are short, gently curved elements, each 
consisting of the expanded subcircular base attached 
to a distal rectangular body. The posterior margin 
describes a gentle, forwardly directed curve, while the 
anterior margin expands into a slightly projecting process. 
This projection tends to overlap the arch in front, and 
may have functioned as an articular process. There is no 
trace of such an articulation in Dorypterus, 

The hsemal arches of Lekanichthya differ from those of 
Dorypterus in much the same way as do the neural arches. 

The mode of articulation of the neural and haemal 
arches with their spines furnishes a further distinguishing 
character between the two genera under di^ussion. 
Gill stresses the fact that this articulation is complex 
and peculiar in Dorypterus, The bases of the spines are 
prolonged proximally and overlap the distal part of the 
arches, both anteriorly and posteriorly. The articulation 
of the homologous elements in Lekanichikys is as simple 
as may be, the straight edge of the distal extremity of the 
arch abutting against a similar straight proximal end 
of the spine. The peculiar arrangement in Dorypterus 
would undoubtedly give greater rigidity, a desirable 
quality in such a deep-bodied fish. 

In Lekanichthya the neural and haemal spines form a 
continuous series with the radial elements which are 
attached to their distal extremities. The width of the 
spines and of the radialia is very much the same ; thus 
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a series of long bony rods extends from the notochord 
to the dorsal and ventral edges of the body without 
much variation in width. This is not so in Dory^terus, 
for in this genus there is a marked distinction between 
the spines and the radialia. The most obvious difference 
between the two series of elements is in width, and, 
both dorsally and ventrally, the radialia are from two 
to three times as wide as the spines to which they are 
attached. In Dorypterus the radialia are resolved into 
two groups. Each radial in both the dorsal and ventral 
series is a solid, broad, bony plate proximally, but it 
breaks up distally into a number of narrow separate 
elements. This number varies: the ventral radials 
appear to have each about four small bones attached to 
them distally. These, according to Gill, are separate 
elements suturally united to the radial plate. The 
greater number of the dorsal radials break up distally 
into three small bony rods which are not separated from 
the inner radial bone by sutures, but appear to be con¬ 
tinuous with it- A few of the more anterior radials are 
fused to the neural spines below and simply bifurcate 
distally. 

In Lekanidhihys the ventral radials consist of simple 
elongated bony rods. The dorsal radialia, however, 
retain this character only in their lower portions, and 
distally they bifurcate simply, but rather widely. There 
is no break between the ba^ portion and the two prongs : 
they form one continuous element. The bifurcation 
of the dorsal radialia is important, since it clearly links 
up this genus with Dorypterus. It was indicated above 
that a few of the anterior dorsal radials of Dorypterus 
show a simple bifurcation, and are thus in a similar 
condition as those in the tail of LekanicMhys. 

The squamation of Dorypterus is negligible, and consists 
of vestiges which are restricted to the beUy and the caudal 
fin. There are seven pairs of large scales on the ventral 
surface, underlying the anterior part of the abdominal 
cavity, and, attached to these, are a few rows of weak, 
narrow, and degenerate scales which pass up on to the 
flank and die out. These scale-rows, which are the last 
relic of a once complete scaly covering, are identical with 
the narrow scale-rows which pass across the flank in the 
tail-region of LekunichthySy and show conclusively that 
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the method of scale-reduction was the same in both 
genera. 

In this respect, as in most others, it is found that 
Lekanickthys is less modified, and has diverged less from 
the ancestral type than has Dorypterus. The scaly- 
covering is not only more extensive in the former genus, 
but most of the individual scales are much less modified. 
There is a zone of rhombic scales on both the dorsal and 
ventral surfaces. They are thin, but otherwise are 
normal ganoid scales possessed of a well-marked ornament 
of oblique striae, and contrast strongly with the abnormal 
scale relics of Dorypterus. In the latter genus even the 
seven pairs of large scales on the belly are very thin and 
smooth and entirely unomamented. 

Summary and Conclusimis. 

Dorypterus was a highly specialized fish : Lekanickthys 
showed specializations of a like nature, but these were not 
developed to the same extent as in Dorypterus. In the 
characters in which it differs from the latter genus it 
displays Palaeoniscid affinities. It has, therefore, all the 
necessary qualities of a form ancestral to Dorypterus 
and intermediate in structure between it and the 
Palaeoniscidse. 

This simple interpretation of the relationships of the 
two forms is impossible, since their remains are found in 
the same thin stratum, indicating that they lived side 
by side. 

There seems, however, to be no reason for doubting 
that LehankMhys was a collateral ancestor—a form 
in the same group which either had evolved more slowly, 
or had reached a certain stage of specialization and then 
halted, so that, although it is not a true ancestor, it 
reproduces the essential form of the ancestor at a certain 
stage. Indeed, in all the characters which it has been 
possible "to examine it is found that those of Lekanickthys 
could be modified to give rise to those of Dorypterus ; in 
each character the structure of LekaniclUJiys was less 
specialized. 

Thus Lekanickthys was of the same general build as 
Dorypterus, but was less deep-bodied. The skull-bones 
were more distinct, thicker, and some of them retained 
their external ornamentation. The cranial shield was 
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more extensive, and the elements of which it was composed 
preserved their independence. The cleithrum was not 
much modified from the Palssoniscid form, and the pectoral 
fin was low on the flank. The endoskeleton of the body 
was more highly ossified than that of most contemporary 
bony fishes, and the notochord was restricted by in¬ 
growths of the bases of the neural and haemal arches, 
but it lacked the peculiar modifications of Darypterus. 
Again, although the squamation was already being 
reduced, and parts of the fish were naked, the scaly 
covering was much more complete than that of Dorypterus, 
It is, therefore, probable that, in early Permian time, 
a fish not unlike LeJcanichthys^ but of smaller size, under¬ 
went further modification to give rise eventually to 


My best thanks are due to the authorities of the Hancock 
Museum, Newcastle-upon-Tyne, for the loan of the 
specimen here described, and to Professor D. M. S. 
Watson, of University College, London, and Professor H. 
Graham Cannon, of Manchester, for much useful advice. 
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EXPLANATION OF PLATE VIII. 

LekanicHhya howaei ; photograph of the type-specimen, 
about one-half natural size. 


XXXin.— Notes on Asymphylodora tincse {Trematoda). 
By G. WrDBNBBEG and F. EoKMAirer (Department of 
Parasitology, the Hebrew University, Jerusalem). 

Dxjbisg ihe dissection of sis specimens of Gyprmus 
carpio brou^t from Lake Antioch, in Syria, the authors 
found three of them infeoted with a Trematode which 
has been identified as Asymphylodora tincce (Moedeer, 
1790). The following description is based upon the 
above material. 

The body is oval or spindle-shaped, oa. 1-5 rnTn, long 
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and 0*5-0*8 mm. wide. Live worms are reddish in colour, 
and change their shape during movement. The anterior 
part of the body is flatter and narrower than the posterior. 
The whole body is covered with spines, which are more 
conspicuous on the ventral than on the dorsal surface. 
Many small glands occupy the anterior part of the worm. 



A-^ympliiflodora tinccs* 

Figs. 1 & 2.—Two specimens showing extreme variations in the 
arrangement of organs. 

Fig. 3.—Eggs. 

0, ovary ; T, testis ; T", yolk-glands. 

while posteriorly they ai*e scattered imder the surface of 
the body. The oraJ sucker is globular, 0*15-0* 26 mm. 
in diameter. The acetabulum is situated between the 
first and middle thirds of the body, and is a little 
larger than the oral sucker, being 0*26-0'34 mm. m 
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diameter. The oral cavity is contiaued into a globtdar 
pharynx, which is approximately half the size of the 
oral sucker. The oesophagus is 0*15-0‘19imn., and it is 
usually S-shaped. The caeca are apparently contractile, 
and they usually reach to the last quarter of the body. 

There is a single oval or spherical testis, 0*19-0*38 mm. 
long, situated in the posterior half of the body. The 
cirrus pouch is an elongated sack 0‘4“0*9 mm. long, 
the size depending upon the amount of the accumulate 
sperm. It contains a big seminal vesicle, a short pars 
prostatica, and a protrusible cirrus. When protruded, 
the latter is seen to be covered with spines, which are 
longer than these on the surface of the body. These 
spines line the canal of the cirrus when the latter is 
inverted. The cirrus is often seen protruding from the 
genital opening, which is situated on the left edge of the 
body at the level of the posterior half of the acetabulum. 
The cirrus pouch crosses the left mtestinal branch 
diagonally, and thus the seminal vesicle is situated 
medially to the latter and behind the acetebulum. The 
ovary has no constant shape, and is usually elongated 
and provided with small lobes. It is usually 2-3 times 
smaller than the testis. There is a small shell-gland 
situated between the testis and ovary, and there is no 
seminal receptacle. The yolk-glands consist of many 
compact groups of acini of irregular shape, often elon¬ 
gated, scattered on the sides of the middle or posterior 
third of the body ; their number and situation vary in 
different specimens. The most anterior sometimes reach 
the level of the acetabulum, while the posterior ones may 
be found at the extreme end of the body. 

The uteoras has the shape of a thick tube, occupying 
the whole free space between the other organs behind 
the pharynx. In young specimens its loops are confined 
only to the posterior part of the body. The outlet of 
the uterus is transformed into a thick-walled muscular 
metraterm 0*09-0*17 mm. long, opening just behind the 
male pore. Its shape is variable, and it is lined with 
spines. 

The eggs, when isolated from the alcohol material, are 
oval or pear-shaped, 0*021-0*026 mm. long and 0*011- 
0*013 mm. wide (according to Liihe (1909) 0*023-0*027 x 
0*012-0*015 mm.), with Sstinct opercule and some of 
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them are provided with a small filament, situated asym¬ 
metrically near the hind pole. It should be pointed out 
that in some preparations mounted in Canada balsam the 
eggs measure 0*035 mm. in length. 

As may be seen from this description, the anatomy of 
Asymphylodora tincce is subject to considerable individual 
variation. It is probable that the earlier writers attributed 
these particular variations to specific rank. Our material 
shows a chain of intermediate forms which prove their 
specific identity. It may therefore be concluded that 
other species ascribed to the genus Asymphylodora 
are merely synonyms of A. Unccs. The following is a 
critical review of those species :— 

Asymphylodora ferruginosa (Linstow, 1877) of Barbus 
barbus and Abramis brama. —^The only difference between 
this species and Asymphylodora tiricce seems to be a large 
filament of the eggs reproduced in Linstow's drawing. 
It appears probable that Ldnstow merely exaggerated the 
filament existing in the eggs of Asymphylodora tincce. 
Therefore Asymphylodora ferruginosa should be considered 
as a synonym of Asymphylodora tincce. 

Distoma punctum (Zeder, 1800) of Barbus barbus. —This 
is, according to Liihe (1909), probably identical with 
Asymphylodora ferruginosa, and thus a synonym of 
Asymphylodora tincce. 

Asymphylodora ezpinosa (Hausmann, 1896) of Barbus 
barbus. —^According to the origmal description this q>eoies 
differs from Asymphylodora tincce, firstly, in the size and 
shape of the eggs and, secondly, in the absence of spines 
on the body and the cirrus. The eggs are said to be 
devoid of any filament, roundish, and a little smaller 
than those of Asymphylodora tincce (0*018 mm., instead of 
0'021-0*26 mm.). The difference, if proved to be constant, 
may be considered as of subspecific standing. The 
alleged absence of the spines on the body should not be 
taken into consideration at all, for, as recent experience 
in Hehninthology shows, the presence of cuticular spines 
in Trematodes is a feature which is characteristic of all 
species of a genus or even of a higher taxonomic unit. 
Their absence in a specimen which is referred to a genus 
characterized by the presence of spines can be explained 

Ann. d? Mag. N. Hist. Ser. 10. Vol. xiv. 24 
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only by faulty fixation of material or by inadequate 
observation. 

Asymphylodora imitans (Mubling, 1898) of Abrami^ 
brama. —^Tbe only difference between this species and 
Asymphylodora tincca is in the size of the eggs—0*045 mm. 
instead of 0-021-0-026 mm. We have seen unusually 
large eggs in mounted preparations of Asymphylodora 
tincce, and, therefore, this character cannot be regarded 
as conclusive. 

Asymphylodora Uncos var. huhanicum Issaitschikoff, 
1923, of Cyprinus carpio and J.6ramis brama. —^This species 
corresponds in every detail to our material, and we 
therefore regard it as a synonym of Asymphylodora Uncos. 

Asymphylodora racLcrostoma Ozaki, 1925, of Mogumda 
obscma. —According to the original description this 
species differs from Asymphylodora Uncos in that, firstly, 
the pharynx is only a httle smaller than the oral sucker, 
not half the size; secondly, the acetabulum is a little 
smaller than the oral sucker instead of to the contrary ; 
thirdly, the yolk-glands are spread in front of the 
acetabulum, a feature not seen in Asymphylodora Uncos ; 
fourthly, the intestinal crura end in front of the testis. 

The size of the eggs, recorded by Ozaki—0* 173-0* 182 x 
0*090-0*112 mm.,—cannot be considered, because his 
measurements are obviously misprinted, since the eggs 
would be larger than the ovary ! 

All the above-mentioned differences have, however, no 
specific value because they relate to anatomical structures 
which are contractile, and thus variable, and, moreover, 
they have all been observed in normal Asymphylodora 
Uncos by Loos (1894). 

On the basis of the above criticism the authors came 
to the conclusion that there exists only one well- 
defined species of the genus Asymphylodora^ namely 
Asymphylodora Uncos, while other species are either 
synonyms of this species, or should be re-described to 
prove their validity. 
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I. IlTTRODUOTION. 

The lamellibranch genera Corbicella and Quenstedtia 
were founded by Morris and Lycett in their ^ Monograph 
of the MoUusca from the Great Oolite ’ (1864), and the 
names have become well established in the European 
literature of the last eighty years. Mr. L. R. Cox has 
reviewed the genus CorMcdla in a valuable paper on the 
Tancrediidse (1929), and his reading of the rule of sub¬ 
sequent type-designation has led him to the condnaon 
that the characters of the genus should be defined de novo^ 
wth the result that the name becomes a synonym of 
Quenstedtia and lapses, while Morris and Lycett’s original 
genus requires a new name. Further investigation on the 
same lines would deprive Quenstedtia also of its validity. 
My own conclusions, however, lead to a different result; 
and since the two points of view seem to be irreconcilable 
(in spite of discussion and correspondence), the present 
paper is devoted to a re-examination of the whole matter 
and to the provision of photographs and descriptions 
of Morris and Lycett’s original material of both genera. 
The opinions of other workers on the validity of the 
arguments set forth would be welcomed, sitice the whole 
question of the application of the Rules is involved. 

24* 
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The relevant rules of the International Code of Zoo¬ 
logical Nomenclature are Article 25, a 6, and Article 30, 
a, e, g, with Recommendation n (see list of references at 
end). For a fuller definition of a “ type hy subsequent 
deagnation,” as mentioned in Article 30, g, and usually 
known as a lectotype, the reader is referred to the original 
definition by Schuchert (1906), which has been reprinted 
with approval by Osborn in his monumental monograph 
on the Titanotheres (1929), by R. B. Stewart (1926), 
and others. 

It should be noticed that if an original author satisfies 
Article 26, then Article 30 is not relevant. The following 
considerations seem to show, not only that Morris and 
Lycett satisfied Article 26, but also that the so-called 
designations of subsequent authors do not satisfy 
Article 30. 


n. NoMiasrcaiATtrEE. 

(a) CorbiceMa. 

The genus Gorbicdla was described by Morris and Lycett 
(1864, pp. 94-5, pi. xii. figs. 13,13 a) in five lines of Latin 
and eleven lines of English description, and the hinge 
of each valve, corresponding with their description, was 
clearly figured and the figures were referred to in the 
description. The essential features of generic importance 
are the teeth; and Morris and Lycett’s description of 
these is as follows;—“ Hinge with two cardinal sub- 
trigonal teeth, a l^igthened posterior lamina, and a 
remote, obtuse, posterior lateral tooth in each v^ve.... 
The character of the hjnge is shown in tab.xii. figs. 13,13a.” 

There is no mention here of the word type; but it 
is dear that the original publication of the name Gorbicdla 
was accompanied by a definition, a description, and an 
indication (“ The oharacter of the hinge is shown in tab. xii. 
figs. 13, 13 a”), whereas in order to satisfy Article 25 
only one of these is necessary. Hence “ the valid namo 
of the genus can be only that name under which it was 
first designated” (Article 25), i, e., Gorbicdla', and 
Artide 30 need not be invoked. 

Since Morris and Lycett’s monograph dealt only with 
the Great Oolite, however, they did not at the tima TinTn^ 
the species illustrated in tab. xii. fig. 13, 13 a, for it was 
an Inferior Oolite species, chosen owing to its occurring 
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in a soft matrix, which enabled the hinge to be especially 
well developed. It was refigured by Lycett three years 
later and named OorbiceUa complanata Lycett (1867, p. 128, 
pi. vi. figs, la, 16). Morris and Lycett’s original specimens 
are here for the first time illustrated photographically 
(PI. IX. figs. 1, 2). 

Mr. L. R. Cox’s interpretation is as follows (1929, 
p. 677):—Unfortunately, Morris and Lycett did not 
select a genotype when founding the genus Corbiceila, 
and only two species cited by name {C. baiJumica Morris & 
Lycett and 0. depressa Buvignier sp.) were definitely 
referred by them to the genus. In these circumstances, 
the genot 3 rpe must be fixed by priority of designation, 
and Stolic 2 ta’s statement (1871, p. 248) that “ the type 
of the genus is Corbis {Oorbicdla) bathonica M. & L.” 
is the &st definite selection that I have been able to 
trace.” Mr. Cox was the first to show, what I have sine© 
been able to confirm, that the Great Oolite species described 
as Gorbicdla bathonica by Morris and Lycett is not a 
Corbicella at all, but a Quemtedtia. They figured only 
the exterior, not the hinge; and they evidently never 
saw the hinge properly, for they stated “the dental 
characters are minute, and can rarely be exposed.” 
However, Mr. Cox feels bound to accept this as the type- 
species on account of Stoliezka’s selection, and con¬ 
sequently he suppresses the name Corbicella as a synonym 
of Qmnstedlia and renames Corbicella auct. Corbicello^s 
Cox. 

Now this reasoning, with which many paleontologists 
might at first sight be inclined to agree, proceeds by four 
stages :— 

(1) “Morris and Lycett did not select a genotype.” 
Hence Article 25 does not apply, and we must fall back 
on Article 30 g, 

(2) Subsequent type-designations must be limited to 
those species referred to by Morris and Lycett by name. 

(3) Stoliezka’s remark is a type-designation. 

(4) It must be accepted because it is the first. 

Against these conclusions I would set the following :— 

(1) There can be no doubt of what Morris and Lycett 
had in mind when they described Corbicella, and they 
indicated unequivocally that C. complanata was the type, 
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by drawing its hinge and by referring to those drafnngs 
in their description. 

(2) There is no authority in the International Buies 
for excluding species which, although figured and referred 
to, are not named. The geno-holotype of a fossil lamelH- 
branch genus is a sheU, not a name, and no name at all 
is better than a wrong one *. The least that can be 
conceded to the figures and descriptions of Gorbicdla 
ccmplanata, which comprise the whole of Morris and 
Lycett’s original diagnosis, is that they should rank as 
cotypes (=syntypes) with the two other named species 
mentioned thereafter, the hinges of which were not 
figured or described. 

(3) Stoliczka’s remark is not really a type-designation 
at all; it is not the “ selection ” of a “ reviser ” f. 
Stohczka merely published a list of genera, in which he 
included CorbkKMa, and he added an abstract of Morris 
and Lycett’s diagnosis, dearly describing the teeth which 
are its esseniictl feceture. Therefore OorbiceHa was for 
him the same as it was for Morris and Lycett, and he did 
not intend to make any change. When he concluded 
his remarks by adding “ the type of the genus is CorbiceUa 
baOumica M. & L.,” he was not selecting a new type after 
a revision: he was only mistakenly imparting wrong 
information. He did not know the hinge of C. bathonica, 
and he had not noticed that the hii^es figured in Morris 
and Lycett’s plate xii. figs. 13, 13 a, which he implidtly 
recognized as typical of the genus, did not represent 
C. bathomca, but the Inferior Oolite species, G. complanata 
Lycett. 

(4) Apart ftom this intrinsic worthlessness of Stoliczka’s 
so-c^ed “ selection,” it is disqualified by Article 30 e j8 
of the Buies, and is in opposition to Becommendation n 
and also to the original defiidtion of a lectotype (Schuohert, 
1905). Since Mr. Cox was the first to develop the hinge 
of “ C." bathonica, it must have been a ‘‘species irvpmmda” 
to Morris and Lycett, They admit as much when they 
state “ the dental characters are minute and can rarely 
be exposed.” They prove it when they assign the 
species to Gorbicdla instead of to Quenstediia, of the dental 

* Species that were wrongly named by their original authors have 
been accepted as genot3^ species. 

t As required by Article 28. 
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characters of which they were perfectly well aware (as is 
shown by their description of QuenatedUa on the very 
next page). Hence Quenstedtia batfionica is precluded 
by Article 30ej8 from consideration as a cotype of Corbicella, 
for the purposes of selecting a lectotype. The only valid 
cotypes are therefore G. complanata Lycett and G. depressa 
Buv. sp. The lectotype, if one is needed, must be chosen 
from among these two, and the first reviser to choose one 
of these two species should be guided by Recommendation 
n and by the definition of a lectotype. I select G. com- 
planata as being in conformity with the Buies the best 
described, best figured, best known, and most easily 
obtainable,” “ of which a type specimen can be obtained ” 
(already exists), and because by so doing I am “ adhering 
as far as can be ascertained to the intention of the original 
author” *. I am not convinced, however, that Article 30 
need be invoked. 

(b) Quenstediia, 

The genotype species of Quenstedtia is in somewhat 
similar case to the genotype species of Gorbicella, Morris 
and Lycett fibcst founded the genus (1854, p. 96) with a 
clear and imequivocal diagnosis in both Latin and English, 
in the course of which they referred to three figures, one 
an internal cast showing t^e pallial sinus, the other two 
showing the hinge of both valves (their plate xv. fig, 12 
and pi. ix- figs. 4 a, 4 i). They then proceeded to describe 
only a single species from the Great Oolite, under the 
name Quenstedtia oblita, which they supposed to be the 
Pvllastra oblita of Phillips (1829) £rom Yorkshire. 

Careless readers would infer from this that Q. oblita Phil, 
is the type-species of Quenstedtia by monotypy, for no 
other species was mentioned by name. But in reality 
the matter is by no means so simple. As with Gorbicella, 
the only Great Oolite species named was misidentified. 
It is neither Q. oblita (Phil.) nor the Inferior Oolite species 
on which the generic description and figures of the hinge 
of Quenstedtia were based. In reality, therefore, thiw 
species are involved. 

The holotype of Pullastra oblita Phil, came from Blea 
Wyke (Upper Lias ?) and has been kindly forwarded to 
me by Mr. Sidney Mehnore from the Yorl^hire Museum. 
It may be congeneric with the species figured by Morris 

* See definition of lectotype (Schuchert, Osbom, Stewart, etc.). 
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and Lycett, but the valves are united ; and since they are 
fragile, and illustrative material seems to be wanting, 
it is impossible either to see or to develop the hinge. 

I %ore the holotype here (PI. X. fig. 6). Whatever 
the generic characters of this species may be, it is qmte 
certain that it is not conspecific with the much shorter 
and more rectangular shells from the Gloucestersl^ 
Inferior Oolite, of which the hinges were figured by Morris 
and Lycett as typical of Quenatedtia. Since these three 
figures are the only ones referred to in their original 
diagnosis, again not by name, but quite dearly by 
reference, the shells they represent and not the miknown 
PuUastra oblita Phil, should be considered the types. 
It is true that the same figures were afterwards referred 
to by Morris and Lycett as illustrating Qvmstedtia 
obUta (Phil.), together with another figure (their fig. 4) 
depicting a minute Great Oolite specimen which has been 
renamed Q. morrid by M. Cossmann (1924). But once 
again we must choose between actual specimens and a 
mere wrong name. Since the type-specimen is not a 
name, but a shell, there seems no reason, or even option, 
but to choose the actual specimen figured. The cast 
represented in their fig. 12 is lost, but the two well- 
preserved shells represented in their figs. 4 a, 4 6, showing 
the hinge of both valves, are in the Lycett Collection in 
the Museum of Practical Geology, and I therefore designate 
these as t 3 rpes. Through the Oldness of the late Dr. P. L. 
Kitchin I have been able to borrow them and other 
material, and to refigure them here (PI. X. figs. 2, 2 a, 
3, 3 a). 

It should be noted that the name Q. obUta is not men¬ 
tioned in Morris and Lycett’s description of the genus, 
whei^is Ihe two dieDs here regarded as types are de^tely 
referred to. The v«y least that could be conceded to 
them, i^er^oie, is that they should rank as syntypes of 
equal status with “ PuUaatra” oblita. But again, as 
with “ Cotbicdla ” hcdhonica, the true P. obUta of Phillip s 
was—and still is—a species inquirenda, for its hinge was 
unknown to Morris and Lycett.- Therefore, by Article 30 C)8 
of the Buies, it is precluded from selection as lectotype 
species. 

The shells which thus become tjpes of the genus 
QusTistedHa belong to a species which is common in the 
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•Ragstones of the Inferior Oolite at Rodborough Hill, 
near Stroud (through the kindness of Dr, Kitchin and 
Mr. Oox I have ten valves before me). It was first 
figured by Lyoett as Phtymya rodborensis in a special 
paper devoted exclusively to it (1851). But between 
1851 and 1864 Lycett seems to have changed his mind 
regarding both its generic and its specific identity, and 
to have come to the conclusion that his name rodborensis 
should be suppressed in favour of oblita Phillips. He 
makes no mention of his earlier paper or name, either in 
1864 or in 1867, when specimens of Q. rodborensis were 
again figured, with the hinge, under the name Q. oblita 
(1857, p. 158, pi. iv. figs. 6 a-c). 

Quenstedtia rodborensis is less elongate than most of the 
Jurassic forms; but so far as the hinges of the more 
elongate species can be seen they seem to agree well 
enough with the typenspecies (see irkell, 1934, pi. xl.). 

Externally there is much resemblance to, and there may 
be specific identity with, an Aalenian species figured 
from Alsace-Lorraine by Benecke (1906). Benecke’s 
drawing of the hinge is puzzling, for it shows a round 
socket in the left valve Just where the cardinal tooth 
ought to be, and fails to show the cardinal tooth. In the 
text, however, Benecke states that the tooth is present, 
beneath the umbo, in front of the socket, 

m. Genbbic Diagnoses and Aefinities. 

(a) Carbicdla, (PL IX.) 

Genus : Corbicella Morris & Lycett, 1864. 

Type : C. com^nata Lycett, Inferior Oolite. 

Synonym: CorbiceHopsis Cbx, 1929; type: Gorbis 
Icevis Sowerby, CoraDian, (See Arkell, 1934, pi. xxxix. 
figs. 1-5.) 

Shell equivalve, smooth, more or less compressed, 
elongate-ovate. Umbones contiguous and depressed, 
slightly anterior to the centre. The anterior end is narrower 
and acuter and shorter than the posterior end, though 
less acute than in Tancredia ; in this respect both genera 
are the opposite of Corbis. Lunula absent. Hinge-plate 
and teeth rather heavy and thick, as in Corbis, with one 
large sub-trigonal cardinal tooth, and one remote, elon¬ 
gate, well-developed posterior lateral tooth in each valve. 
The posterior lateral of the left valve fits behind and 
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slightly above that of the right valve, the postero-dorsal 
part of which is feebly hollowed out to receive it. Left 
posterior and right anterior cardinals are indistinct or 
absent, and there is no anterior lateral in either valve. 
Ligament external; nymphs prominent. Adductor 
muscle impressions small, orbicular or ovate, subequal, 
close to the hinge-line. Pallial line either gently incurved 
at the postero-ventral extremity or with a rudimentary, 
but de^te, pallial sinus. 

The afSnities of the genus have been discussed by 
Mr. Cox (1929, p. 570). Originally Morris and Lycett 
described it as a subgenus of Gorbis, and this position has 
been accepted by Bucher, Neumayr, and Rollier. Sto- 
liczka and Zittel placed it, together with Gorbis^ in the 
Lucinidss. Lastly, Mr. Cox has removed it to Meek’s 
family Tanorediidae, with the genera Tancredia Lycett, 
MeeMa Grabb, and EodonoiX Cox. Morris and Lycett, in 
fant, tinted out that it shows a dose approximation— 
almost an actual passage ”—^to Tancredia (1854, p. 91). 
In some respects, therefore, it forms a link between 
Gorbis and Tancredia, and the propriety of separating 
these genera into two families is not beyond question. 
In its heavily built hinge and thick teeth and their arrange¬ 
ment, GorbiceUa is more closely allied to the Jurassic 
forms of Gorbis than to Tancredia, with its slight narrow 
hinge and small teeth. In its lack of external ornamenta¬ 
tion, however, and in the acute anterior end, Gorbicdla 
agrees with Tancredia and differs from Gorbis, which has 
an acute posterior and a large rounded anterior end. 

(b) Quemtediia. (PI. X.) 

Genus : Quenstedtia Morris & Lycett, 1864. 

Type : Q. rodborensis (Lycett), Inferior Oolite, 

Synon 3 rms : Maciromya Agassiz, pars, 1842. 

Platymya Agassiz, pars, 1842. 

Shell equivalve, inequilateral, oblong, flattened, smooth, 
or with fiilght lamellar thickening of the growth-lines on 
the posteal portion of the valves, Umbones anterior to 
the centre, small, contiguous, compressed, not prominent. 
Anterior end shorter and more acute than the posterior 
end, which is subquadrate and more or less elongate. 
Lunule absent. Ligament external, in a long, narrow, 
deep, sharply-demarcated pit. 

Hinge-plate flat, parallel-sided, narrow. Hinge of left 
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valve with a single prominent, small, acute, transversely- 
flattened cardinal tooth, in front of which there is a shallow 
socket coinciding with a sharp constriction of the hinge- 
plate, which produces a faint suggestion of an anterior 
lateral tooth as a mere slight thickening of the under side 
of the hinge-plate. Hinge of right valve wdth a single 
rather wide cardinal socket, in front of which is a con¬ 
striction of the hinge-plate as m the left valve; but 
between the socket and the constriction is a more or less 
well-defined boss, which in some specimens of the genotype 
species becomes an incipient cardinal tooth. Towards 
the posterior end of the hinge-plate a very slight thickening 
suggests an incipient posterior lateral tooth in certain 
species. Otherwise there are no lateral teeth (text- 
figs. 1, 2). 

Textrfig. 1. Text-fig. 2. 




Quenatedtia rodborenaia (Lycett ); diagrains of hinge* 

Fig. 1.—^Right valve, based on the lectotype, Mus. Pract. Geol. no. 9161, 
and a topotype, British Mnseimi no. 60949. 

Fig. 2.—^Lefb vcdve, ba^ on two topot3npe8f British Museum, no. 67081, 
and Mus. Praot. G^l. no. 9162. 

Inferior Oolite, Bodborough Hill, Stroud. Nat. size. 

Anterior adductor muscle impression elongate ; posterior 
rounded; both situated close to the hinge-line. Pallial 
line with a deep sinus, which extends almost or quite 
to the centre of the shell. 

The afiSnities of this genus are problematical. Before 
it was given a separate name by Morris and Lycett, species 
were customarily referred to Mactromya Agassiz or 
Pullastra Sow. (e. g.^ by Phillips, 1829, pi. iv. fig. 5). It 
was subsequently placed in the Tellinidae by Zittel, the 
Saxicavidse by Stoliczka, and the Psammobiidse by 
Fischer, although the last considered the afiBnities with 
Psammohia very hypothetical.” Morris and Lycett 
pointed out that, although Qn^nstedtia resembles Psam- 
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imbia in general form, it differs from that genus in both 
its hinge and its ligament. There is, in fact, no real 
resemblance to the dentition of the Psammobiidse or the 
Tellinidfle, which are not known from strata older than 
the Upper Cretaceous. Still less can Stoliczka’s suggestion 
that it belongs to the Saxicavidse be accepted. Mr. L. R. 
Cox has undoubtedly done well to erect for the genus 
a new family, the Quenstedtiidse (1929 a). He places it 
next to the equally peculiar genus Sowerbya d’Orbigny 
{=Isodonta Buvignier), for wMch he erects another new 
family, the Sowerbyidse; and these two new families 
he places between the Veneridse and the Corbulidse. 
Stoliczka was inclined to ally Quemstedtia with the Corbu¬ 
lidse, but for the ligament. 

As remarked above, the general form of the shell, with 
the anterior part shorter and more acute than the posterior, 
agrees with Tancredia and Corbicdla. There is a Corallian 
species of Quenstedtia that bears an extraordinarily close 
resemblance externally to CorMceUa camplanata. Further¬ 
more, as we have seen, the Great Oolite species Quen¬ 
stedtia bathanica deceived Morris and Lycett, the authors 
of both genera, into classing it as a GorbiceUa. The 
dentition, however, is fundamentally different. 

There are other genera, such as SoUcurtvs and Phuromya, 
belonging to various families, which have a single knob- 
hke tooth in the left valve ; but in none of these does the 
tooth grow out of a flat hinge-plate as it does in Quenstedtia^ 
or fit into a simple round socket in the middle of the 
hinge-plate of the right valve. 

The long, deep, sharply demarcated ligament pit also 
marks off Quenstedtia from these other genera. This 
last feature more nearly allies it to a certain Mesozoic 
genus hitherto classed under Teilina and Lucina and 
without a distinct name, elsewhere (1934) to be described 
as AmpUata *. The systematic position of this genus is 
in turn by no means obvious, though it seems best 
accommodated in the Lucmidse. AmpUata has a single 
cardinal tooth in the left valve and a simple correspondng 
socket in the right valve, with no laterals. But the 
cardinal tooth is quite different from that in Qvmstedtid, 
being subtrigonal and scarcely raised above the plane 
of the hinge-plate—merely demarcated by two divergent 

* Type, “ Teilina ” ampliaia Phillips, from the Yorkshire Corallian. 



Genera Corbicella and Quenstedtia. 


381 


shallow grooves. The cardinal socket in the right valve 
is correspondingly shallow, ill-dififerentiated, and sub- 
trigonal. The hinge-plate is also quite differently shaped, 
more as in the Lucinidae. On the whole, in spite of the 
similar ligament, it seems unlikely that Ampliata and 
Quenstedtia can be closely related. 

So far as om present knowledge goes, it only enables 
us to consider the Jurassic genus Quenstedtia as the sole 
representative of a special family, of which the systematic 
position has still to be determined. 
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EXPLANATION OF THE PLATES. 

Plate IX. 

Figs, 1, 2. Corbicella complanaia Lycett. Genotypes. 

Fig. 1. Left valve. 

Fig. 2. Right valve, holotype. 

Ragstones of the Inferior Oolite, Rodborough Hill, Stroud, 
Gloucestershire. Lycett collection, Mus. Pract. Geol. nos. 
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52878 €uid 9147. (Figured in Morris and Lycett as illustrative 
of the hioge of Corb'^la, 1854, pi. xii. figs. 13, 13 a; and in 
Lycett, 1857, pi. vi. dgs. la, 15, reduced.) Natural size. 


Plate X. 

Figs, 1-5. Qvmstedtia rodborensis (Lycett). Genotypes and geno-topo- 
types. All natural size. 

Figs. 1, 1 a. Left valve showing the hinge to perfection. Inferior 
Oolite of Cold Comfort, near Cheltenhw, Gloucestershire* 
British Museum no. 67081. 

Figs. 2, 2 a, 3, 3 a. Genot^es : Bight and left valves. Ragstones 
of the Inferior Oolite, Rodborough Hill, Stroud. Lycett 
collection, Mus. Pract. Geol. nos. 9151,. 9152. (Figured in 
Morris and Lycett as illustrative of the hinge of Quenstedtia, 
1854, pi. ix. fi^.4 a, 4 5.) They exe also topotypes and possibly 
syntypes of Q, rodbor&nais (Lycett). (Figur^ Lycett, 1851, 
p. 84.) The left valve no. 9152, is unusually elongate and may 
be apeoificaJly distinot. I hereby designate the right valve, 
no. 9151, as lectoiype of Q, rodborensis, since it agrees most 
nearly with the figi^ of a complete valve among Lyoett’s 
origi^ sketches (1851, p. 84). 

Figs. 4, 4 a. Left valve, topotype and geno-topotype. Lycett coll., 
Mus. Praot. Geol. no. 9156. (Probably the specimen figured 
as Q, ohUta in Lycett, 1857, pi. iv. fig. 6a.) 

Fig. 5. Dorsal view of double-valved specimen: topotype, geno- 
topotype. Lycett coll., Mus. Pract. Geol. no. 52886. 

'Fig, 6. (t) Qiienstedtia ohlita (Phillips). Holotype (crushed and the 
posterior imperfect). Lower Inferior Oolite or uppermost 
Upper Lias, Blea Wyke, Yorkshire, Yorkshire Museum, York. 


XXXV .—On Two “ Red Duikers ” from Mt. Rlgon and 
Mt. Kenya, East Africa. By J. St. Leqer, F.Z.S. 
(From the Zoological Department, British Museum 
(Nat. Hist.).) 

The British Museum has lately received specimens of 
“ red duikers ” from Mt. Elgon and Mt. Kenya respectively. 
These diflSer from all described species, although they 
appear to be closely related to nigrifrons of the Congo and 
rvbidvs of Mt. Ruwenzxiri. The hair is long and soft, 
only slightly shorter on the shoulders than on the rump, 
and the hoofr and false hoofr are large in comparison 
with the size of the body, as in the nigrifrons-rvMdus 
group. 

The duiker from Mt. Elgon has been sent by Mr. G. W. 
Foster, who has presented a splendid series of some 70 
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specimens to the British Museum* I have pleasure in 
naming it 

CepJialophm fosteri 

Size smaller than rubidus ; ears smaller, circa 72 mm. 
(83 mm. in rubidus). Skull smaller, with shorter, lighter 
horns than in rubidus. Base of hair of mid-dorsal line 
smoky grey instead of brown as in rubidus ; black 
colouring of face less marked and extensive than in 
rubidus. 

General colour dark chestnut, hairs of dorsal surface 
distinctly annulated with black; annulations disappear¬ 
ing on flanks, where the colour merges gradually 
into the non-annulated yellowish brown of the ventral 
surface. Base of hairs of mid-dorsal line smoky grey, 
very different from the base of the hairs of the same region 
of ruMdus^ which is brown, with only a few steel-grey 
hairs intermixed. On the flanks the base of the hairs 
is smoke-grey instead of steel-grey as in rubidus, and the 
colour changes gradually from grey to the yellowish white 
of the basal portion of the hairs of the mid-ventral line. 
Chin-patch white. Face chestnut-brown ; hairs of face 
not annulated, except in the region of the face-blaze. 
Face-blaze much less strongly marked than in rubidus, 
dark brown in colour, the individual haks more or less 
strongly annulated with'chestnut-yellow. In the type- 
skin this annulation of the face-blaze with yellow is so 
strong that the brown colouring is almost obliterated. 
Crest black. Ears comparatively small, outer surface 
dark brown, inner surface pure white. Legs dark brown, 
the colour occupying much the same area as in rubidus. 
Tail black and white, with proportionately many more 
white hairs than in rubidus. 

Type .—^Adult male (B.M, no.31.11.1.87),from Mt. Elgon, 
East Africa, 9300 ft. Flat skin. No measurements 
taken. 

Skull .—Greatest length 161; condylo-basal length 
163-6 ; zygomatic breadth 71; least interorbital breadth 
36 ; greatest breadth brain-case 51 mm. Homs: length 
61 ; breadth at base 24 mm. 

No skull-measurements of rubidus were included in the 
original description, as this description was based on a 
flat skin, without head, purchased from natives. Measure¬ 
ments of a skuU obtained later fr'om Buwenzori East 
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are as follows, and are here inserted for purposes of 
comparison with those of G, fosteri :— 

Male (B.M. no. 6.7.1.199).—Greatest length 172 mm.; 
condylo-basal length 163-6; zygomatic width 78*5; 
least interorbital width 42; greatest breadth brain-ease 
56 mm. Homs : length 92 ; breadth at base 26. 

“ It inhabits the thicker forests at an altitude of from 
8000 to 11,300 ft. It is most frequently met with at 
9700 ft., where it breeds in the thickest parts of the 
bamboo forest, where the old and dry bamboo leaves lie 
so thick on the ground that they advertise the approach 
of even the sm^est carnivorous animal long before it 
can reach the doe and young. 

“When startled it gives a warning whistle exactly 
like many other small buck, but it is the only buck I 
know which is capable of making a thumping noise 
similar to that m^e by the common English rabbit. 
It makes this noise only when it runs.” 

Mr. Foster goes on to say that he hunted for kick-marks 
in the soft ground caused by this thumping, but failed 
to find any, and eventually asked the local natives about it. 
These assured him that the buck made the noise “ in 
their chests.” 

From Mt. Kenya Mr. Ra 3 nnond Hook sends a male and 
a female specimen of a “ red duiker,” of which he writes :— 

“ Its native name is ^ Kichachu,’ and it seems to live 
exclusively in the bamboos at a level of between 8600 and 
10,000 ft. on S.W. of Mt. Kenya.” It is closely related 
to fosteri^ and may be called :— 

Gephalophus hooki. 

Differing from fosteri by smaller ears (length 64 mm.), 
greater extent of annulation of pelage, and more strongly 
marked face-blaze. 

General colour slightly paler than/o^feri. Hair of dorsal 
surface annulated dark brown and ochraceous-yellow, 
the annulations extending over the flanks and the greater 
portion of the face. Base of hairs pale grey, rather paler 
on the ventral than on the dorsal surface. Chin-patch 
yellowish white, as far as it can be judged from the flat 
skins. Face j^le yellowish brown, hair of cheek and side 
of muzzle distinctly annulated ; a line about 14 mm. in 
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width above each eye yellowish brown, not annulated. 
Face-blaze strongly marked, black, crest black- Ears 
smaller than in fosteri, outer surface dark brown, inner 
surface pure white. Legs dark brown, extent of colouring 
as in fosteri. Tail brown and white, whiter than in 
fosterii the brown colouring occupying only the proximal 
third of the tail. 

Type. —^Adult male (B.M. no. 34.3.17.1), from S.W. 
face Mt. Kenya, East Africa, 8500-10,000 ft. Flat skin, 
hind foot 193 mm. Ear 64 mm. (taken from flat dried, 
skin). 

SkuU. —Greatest length 163 mm.; condylo-basal length 
154-5 ; zygomatic width 71; least interorbital width 39 
greatest breadth of brain-case 53*5. Homs : length 65 ; 
greatest basal breadth 21. 


XXXVI.— Notes on some European Upper Cretaceous 

Corals. By John W. Wells, Ph.D., National Research 

Fellow. 

The present notes are the partial results of investigations 
on fossil-and recent corals being carried out by the author 
under a National Research Council Fellowship in the 
Biological Sciences at the British Museum (Nat. Hist.). 
Thanks are due from the author to the National Research 
Council (Washington, D.C.) for the opportunity of carrying 
out this research, and to the authorities of the British 
Museum (Nat. Hist.) for the facihties afforded him during 
his period of work in that institution. 

I. 

In 1832 Sowerby figured, but did not describe, nine new 
species of corals from the Gosau beds in connection with 
Sedgwick and Murchison’s paper on the structure of the 
Ea^m Alps *. Some at least of these were collected 
by Murchison, and the types of several were later given 
by bim to the Geologic^ Society, and are now in the 
collections of the British Museum (Nat. BKst.). Two 
specimens have been so far identified as types of two of 
Sowerby’s species. 

The recognition of these specimens involves two 
changes in the nomenclature of some importance. 

* Trans. Geol. Soe. London, 2, ii. pi. xxx\di. figs. 1-9. 

Ann. & Mag. N. Hist. Ser. 10. Vol. xiv. 25 
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Mrst is the type of Aatrea formoaiaaima (Sowerhy’s 
fig. 6), B.M. no. R. 11609. This is a species of the genus 
Aalrocemia with a ramose coraJlum and twenty deca- 
merally arranged septa, and is the species usually referred 
to in the literature as Aatrocomia decaphyUa (Michelin). 
Part of tile present confusion is because Michelin used the 
name Aatrea formoaiaaima twice in error—first, in 1841 f, 
for a species later named Isaatrea guettardi by Edwards & 
Haime and second, in 1847 §, for a species of massive 
Astroeoenia with sixteen octamerally arranged septa named 
A. ortAgnyana by Edwards & Haime ||. In 1851 Edwards 
& Haime naade a most unfortunate mistake in applying 
Sowerby’s name to a species of StepJianocoenia with 
twenty-four hexamerally arranged septa f, and this name 
has persisted for eighty-one years. Sowerby’s figure 
should have revealed the incorrectness of this reference 
to StepJumoeoema, for it clearly shows only twenty septa 
and the lack of any pali; but in the latest and most 
pretentious work on the Gosau corals f f we find the author- 
using the name StepTianocoenia formoaiaaima. Evidently 
he had neither consulted the original figure nor seen the 
type of Aa^ea formoaiaaima. 

The following is a list of names used by Sowerby, 
Michelin, and Goldfhss, with their correct usage at 
present:— 

Aatrea formoaiaaima Sowerby, Astroeoenia formoaia- 

aima (Sow.). 

* Aatrea formoaissima Michelin, 184:l=Jsasirea guettardi 

E. &H. 

* Aatrea formoaiaaima Michelin, 184il=Astroeoenia orMg- 

nyana E. & H. 

*Aatrea reticadaia (pars) Goldfuss, \82^=Astroeoema retiaa- 
lata (Goldf.). 

AHrea retieidata Michelin, 1841, 18il=8tephanocoenia 
atriaia (Goldf.). 

*Aatrea formoaa Goldfuss, 182Q=Stephanocoenia formoaa 
(Goldf.). 

t Michelin, H., ‘ Iconographie Zoophytologique,’ xxiii. pi. vi. fig. 4. 
i Edwards, H. M., & Haime, J., Pol. Foss. Terr. Pal. 1861, p. 103. 

§ MicheKn, EL, op. cii. p. 304, pL Ixxii. fig. 6. 

|l Edwards, BL M., & Haime, J., Ann. Sei. Nat. 3, x. 1849, p. 267. 

U Edwards, H. M., & Haime, J., Pol. Foss. Terr. Pal. 1851, p. 66. 
tt Oppenheim, P., ‘ Anthozoen der Giosauschichten,’ 1930, p. 474. 
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*Astrea formosa Michelin, 1S4:7=Astrocoenia konincki 
E. &H. 

*Astrea ramosa Sowerby, \^^2=^Astrocoenia ramosa (Sow- 
erby). 

The stajTed names are those on which there is general 
agreement as to the species and their nomenclature. 
In the case of the others farther explanation and brief 
summaries of the synonymies are desirable. 

Astroccenia forniosissinui (Sowerby). 

AaPrea reHcvtata (paxs) Groldfuss, 1829 (pi. xxxvii. figs, 10 a, d, non 
figs. 10 by c). 

.4fi«rea/orjnoai«sima Sowerby, 1832. 

Michelin, 1847. 

AstrocoBnia decaphylla E. & H., 1849. 

Astrea reUculcOa Quenstedt, 1852. 

Astroccmia decaphylla Bexiss, 1854. 

Aatrocomia decap^ylla E. <Ss H., 1857. 

Aatrocoenia decaphylla de Fromentel, 1863. 

Astroccania dec^hylla Duncan, 1869. 

Astroccsnia reticulata deaaphyUa Quenstedt, 1881. 

Astroccmia deca^hylla Felix, 1903. 

Astroccmia decaphylla Felix, 1914. 

Astroccmia decaphylla Oppenheim, 1930. 

This is the only decameral species of Astroccenia 
occurring in the Gosau beds. 

Stephanoccenia striata (Goldfuss). 

Astrea striata Goldfuss, 1829. 

? Porites acideata Michelotti, 1838. 

Astrea reticulata Miohelin, 1841. 

Astrea reticulata Michelin, 1847. 

Astrea striata Michelin. 1847. 

Astrea variolaris Michelin, 1847. 

StepTianoccmiafjrrncsa E. & H., 1849. 

Oolurnastrea striata d’Orbigny, 1849. 

Oolurmuistrea striata E. & H., 1850. 

Phyllcccmia variolaris d’Orbigny, 1850. 

ColunMastrea striata d’Orbigny, 1850. 

StepharicccmiaforTriosissirna E. & H., 1851. 

Oolumnastroea striata Reuss, 1854. 

Oolumnastrasa striata E. H., 1857. 

StepJicmoccmiaformosissima E. & H., 1857. 

CotumriastrcBa striata Pictet, 1857. 

Columnastrasa striata de Fromentel, 1861. 

StephanoccmiaformosissiTna de Fromentel, 1861- 
Aitrcsa striata Quenstedt, 1881. 

Oolumnastrasa striata de Fromentel, 1884. 

Stephanoccmia forrnosissima de Fromentel, 1884. 

Stephanoccmia dumortieri de Fromentel, 1884. 

Stephanastrcea dumortieri de Fromentel, 1886. 

Cctumnastrasa striata Felix, 1898. 

Oolumnastrasa striata S5hle, 1899. 


25* 
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ColvmnctatTcea sPrmkb Felix, 1903. 

Columnastrcea striata Felix, 1914. 

8teplw/nocomia forrmsissima Felix, 1914. 

SUphanoccmiaformosissima Oppenheim, 1930. 

Columnastfcea striata Oppenheim, 1930. 

Columnastrosa variolaria Oppenheim, 1930. 

It is surprising that no previous suggestion seems to 
have been made about the similarity between the sup¬ 
posedly distinct genera and species usually known as 
CohimTiastrcea striata and Stephanoccmia formosissima.^' 
A careful examination of topotypes of these two “ species,” 
together with others, including specimens of de !]^omen- 
tel’s Stephanastrcea dumorti&ri^ made by the author 
in the British Museum, shows that only one species is 
involved, referable to the genus SUphartocomia^ and 
that it takes the earliest specific name applied to it— 
Goldfuss’s striata. The various species,” such as vario- 
laris, have been based merely upon growth-forms and 
results of fossilization. For proof of this one need only 
consult the good figures of striata, formosissima,^^ and 
variolaris given by Oppenheim in Ids ‘Anthozoen der 
Gosausch^ten ” 

The se^nd change, of less far-reaching effects than the 
first, involves the sjiecies illustrated m Sowerby’s fig. 7, 
and by him named Astrea ambigua. An examination 
of theholotype specimen, B.M. no. R. 11610, shows it to be 
identical with Oppenheim’s Nefocosnia decussata f, which 
should therefore be called Nefocoenia ambigua (Sowerby). 

Of the remaining types of Sowerby’s species—those of 
Astrea ramosa, A. tenera, A. media, A. graudis, Cyatho- 

phyUum compositum, Turbinolia midis, and T. aspera- _ 

there is no trace, although a specimen in the British 
Museum, no. R. 7090, may be the type of T. aspera. 
None of Sowerby’s Gosau corals are listed in Blake’s 
list of the Geological Society’s type-specimens (1902). 

II. 

Felix X, in 1914, placed Auhpsammia Reuss § in the 
synonymy of Epiphaocum Lonsdale ||, and included under 
the latter name A, murcJiisoni Reuss, monotype of 

* Fl. xliv. figs. 2-2 6 ; pi. xxxvi. figs. 9-9 b ; pi. xliv. figs. 3-4 

t Oppenheim, P., op, cit, 1930, p. 421, pi. xxxix. figs. 2-4. 

t Felix, J., Fossilimn Catalogue I.: Animalia, Pars 7, 1914 p 248 

§ Reuss, A. E., Beitr. z. Charact. Kreideschichten Osibalpen ’ 1854 
p. 130. ' 

II Lonsdale, Wm., in Dixon, F., ‘ Geology of Sussex,* 1850, p. 261. 
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Aulopsammia, A. Uthothamnoides, A. reptans, and A. ver^ 
miculata Felix, 1903. In this course Felix has been 
followed by Oppenheim and both were apparently 
confirming Reuss’s opinion that the two genera were the 
same without having actually seen Lonsdale’s specimen. 
The author has seen the holotype of Lonsdale’s genotype 
in the British Museum (Nat. Hist.) (no. D. 2941), and can 
state that Epiphaxum is a genus with no relationships 
with either the Poritidse or other perforate Madreporaria, 
but belonging either to the Alcyonaria or to the Hydro- 
coralliaas. Perhaps none of the Gosau species belongs 
to it. The essential structure of Epiphaxum is the 
solid central axis of the corallites, surrounded by eight 
pores communicating with the coenenchyme. Aulo- 
psammia has well-developed pseudo-septa, usually more 
than eight in number, with an empty corallite axis. 
Oppenheim considers that the Gosau species of Aulo- 
psammia are related to Actinacis, and the figures given 
by Fehx f of the mtemal structure of A. lithothamnoides 
and A. vermiculata show that in these two species at 
least a perforate madreporarian condition is present. 
Similar structure is found in a species which the author 
has described ficom the Glen Rose formation (Aptian) 
of Texas as Epiphaonm laiyrinthica J. Whether or 
not the type-species of Avlopsammia possesses the same 
structure has not yet been shown, although Oppenheim’s 
figures § seem to indicate that such is the case. 

IIL 

Pratz founded his genus Mesomorpha |I upon two of 
Reuss’s Grosau species— Porites sfellulata and P. mammil- 
lata. No genotype was designated, but the type of 
Mesomorpha was fixed in 1911 when Trauth removed 
P. steWidata as the genotype of his genus Ahrdorffia f , 

■ * oppenheim, P., ‘ Anthozoen der Gosaxisehichten,’ 1930, p. 21. 

f Felix, J., “Anthozoen der Gosanschichten,*’ ‘P€ilaBontographica,’ 
xlix. 1903, text-figs. 66 a, 67. ■ 

J We^, J. W., “ Corals of the Trinity Division of the Comancfhean 
of Central Texas,” Joum. Pal. vi. 1932, p. 264, pi, xxxvii. fig. 8. 

§ Opp^aheim, P., op. 1930, pL xxxvi. figs. 3-6, 

II Pratz, E., ‘ PaLBBontographica,’ xxix. 1882, p. 116. . . 

Trauth, F., “Die oberhretazische Korallen-fauna von Klogsdorf 
in Mahren,” Zeitschr. MShr. Landesmus. xi. 1911, p. 191. 
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and P. mammiXLdta is therefore taken as genolectotype of 
Mesomorpha. The two genera thus constituted, as one can 
see from Reuss’s figures *, are quite distinct from each 
other. Ahrdorffia is very closely related to the recent genus 
Psammocora, a type having some affinities with the 
perforate Madreporaria, indicated by the splitting of the 
septa at the periphery of the corallite and the almost 
invariable presence of the septo-costse in the intercostal 
spaces—or, in other words, the septa are not continuous 
with the costas as they are in the other suborders of the 
Madreporaria, and are cormected with two or more 
septo-costse which may be confounded in the intercoraUite 
areas to form a porous coenench 3 nne. The septa are 
imperforate and the septo-costse may vary from imper¬ 
forate to perforate. Further investigation is needed 
to determine whether or not these forms should be placed 
in the Perforata. Mesomorpha, on the other hand, is 
closely related to, if not a synonym of, Thamnasteria. 
Oppenheim considers it to be intermediate between 
Thamnasteria and Siderastreaf, apparently basing this 
conclusion on the supposition that Thamnasteria died 
out at the close of the Mesozoic and that Siderastrea 
is primarily a Tertiary and Recent genus. It should 
be noted here, in passing, that the name Mesomorpha 
is not available for a genus of corals, having been pre¬ 
occupied in 1837 by Hodgson for a genus of birds. It is 
therefore surprising to find that Oppenheim has recently 
placed the species steHulaia and mammiUata together imder 
the name Mesomorpha mamndUata, with numerous figures 
of both forms. Figs. 3, 3 a on his pi. xx. are Ahrdorffia 
stdMata, as are also figs. 18, 19 on pi. wH and fig. 9 
on pi. xxxvi., while pi. xxxvi. fig. 8 shows M. mcmmiUata. 
Hjs reason for this union of the two species under a single 
name is that the septa in A. steUulata are considered 
to be “ uniting ” to a great extent rather than dividing. 
If this were true, we ought to find that the costae in this 
form are continuous and directly confluent between 
the corallites, but his fig. 8 (pi. xxxix.) shows that they 
are not. 

♦ Beuss. A. E., Beitr. z. Charaofc. Ejreidesohiohten Ostalpen. 1854. 
pi. X. figs. 9-10, pi. xiu. figs. 9-10. 

t Oppenheina, P., ‘ Anthozosn dar Gosausohiohten,’ 1930, p. 246. 
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XXXVn. —Notes on the Fauna of a Mountain Slope in the 

Pyrenees. By B. J. Mabples, M.A., M.Sc., Manchester 

University. 

Dtntnsra a twelve-day visit to Bagn^e de Luchon, Haute 
Garonne, between July 29th and August 10th, 1933, 
observations were made on the fauna, and collections 
were taken at different levels on the side of a mountain. 
Luchon is situated at the end of the valley of the Elver 
Pique, a tributary of the Garonne. It is a large valley, 
flat at the bottom, and about half a mile broad. The sides 
are very steep, and thickly covered with trees down to 
the level floor of the valley, which is cut up into flelds, 
mostly of pasture, mowing grass or maize. The bottom 
of the valley in the vicinity of Luchon is about 2000 feet 
above sea-level, and the forest extends up the sides to 
the height of about 6000 feet. Above the level of the 
forest is mountain pasture land, covered with short grass, 
on which numbers of cows are grazed. 

Connecting Luchon and the hotel of Superbagn^res, 
4000 feet above, is a rack railway, the whole of whose 
track runs through the forest. By ascending on this 
railway one gets an excellent impression of the gradual 
change in the forest which takes place with increasing 
height. The lowor part consists of deciduous trees, in 
some places almost entirely beech, but in others a mixture 
of ash, lime, sweet chestnut, sycamore, and hazel. 
At a height of about 4000 feet tte dedduous trees become 
mixed with conifers, and above that level there is a pure 
coniferous forest, consisting of Picea excdsa. 

The vegetation was not studied in detail, but a number 
of the more corrspicuous plants were collected for identi¬ 
fication. From the railway a conspicuous change was 
noticeable in the commonest flower. Up to about 
4000 feet a pink flower resembling willowherb, but not 
identiOed, predominated. In the next thousand feet it 
was replac^ by a tall plant with pale blue flowers, 
Midgedium plumieri, while in the topmost region the 
blue flower was replaced by a pink one like a valerian. 
A saxifrage was also common in this last region. It was 
remarkable how sharp was the change-over from one 
predominant flower to the next. 

The plants of the open pasture at the top were very 
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like those of an English meadow, plants such as yarrow, 
thyme, and harebell being common. There were many 
plants of the large yellow gentian, Oentiana lutea, dotted 
about, a little dwarf juniper, Junipencs communis, and 
a very little Ling, Calluna vulgaris. In one place, at a little 
over 6000 feet, was about an acre of alpenrose bushes, 
Rhododendron ferruginea, two or three feet high. 

The alpenrose bush and mountain pasture regions 
seemed, from a general survey, to be particularly rich in 
animals. Diptera were numerous, including several 
species of Tabanids; bumble-bees and ordinary bees 
were common, several wasps were seen, and at least 
two species of ants. Two nests of Formica rufa were 
foimd several hundred feet above the tree-level. Butter¬ 
flies were not very numerous or conspicuous, the commonest 
being a small fritillary. 

In the valley lizards were very numerous, but only 
one was seen at the top, in the alpenrose bushes. Large 
numbers of house-martins were nesting under the eaves 
of the Hotel Superbagneres, and were common flying 
over that part of the hillside. On one occasion a great 
many swifts appeared at about five o’clock in the 
evening, none having been seen previously that day. 
A pair of ravens, an eagle, and a number of buzzard 
were also seen flying over. Only one ground-bird was 
seen, an unidentified warbler in the alpenrose bushes. 

Birds were very scarce in the forest, as would be expected, 
but a few tits were noticed in the tops of the conifers. 
In the valley, on the lower edge of the trees, small birds 
such as tits, chaffinches, and bullfinches were common. 

The weather was cloudless and very hot, so that the 
temperature on the bare mountain pasture was much 
higher than that in the pine forest. On one occasion 
the air-temperature in the open was 67° P, and that on 
the ground in the shadow of a tuft of plants was 70° F. 
In the shade in the pine wood it was 57° P., while in direct 
sunlight an ordinary thermometer rose to 117° F. 

Quantitative coUectmg of animals was carried out at 
the different levels on the mountain. In the grass and 
herbs this was done by making six sweeps, approximately 
1 metre in length, with a net 30 centimetres in diameter. 
The contents of the net was shaken into a cyanide jar, 
and then preserved in alcohol, the animals being picked 
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out under the dissecting microscope later. This procedure 
was repeated twice at each place, and the average of the 
two results taken. Collections were made in this way in 
six regions : the alpenrose bushes, the mountain pasture, 
the coniferous forest, the transitional forest between the 
coniferous and deciduous regions, the deciduous forest, 
and the mowing-grass on the floor of the valley. 

The results of the collections in the herbs are shown in 
Tablel. (p. 394). Here the average number of animals taken 
in the two sets of six sweeps is shown, and the numbers 
of the various groups most strongly represented. It will 
be seen that the number of animals captured falls off 
steadily with increasing height in the forest. In the grass 
it is noteworthy that far the greater number of animals 
was taken at the top. A possible explanation is that this 
was pasture, whilst that at the bottom was mowing-grass. 

Four of the different groups, froghoppers, spiders, 
mites, and Diptera, decrease in numbers with increasmg 
height, while only one, the round-bodied springtails, 
shows any tendency to increase, and the numbers of these 
are too small to have any significance. In the grass 
fields the only groups much more numerous ia the mowing 
grass than in the pasture are the Hemiptera, excluding 
the froghoppers, and the spiders. The greatest number 
of animals taken in six sweeps was 328 in the mountain 
pasture, and the smallest number was 19 in the alpenrose 
bushes. 

An attempt was made to sweep in the shrubs and lower 
boughs of the tre^, but this proved impracticable owing 
to the stiffness of the branches, and a different method 
was tried. Instead of making strokes, the net was held 
under a thick piece of foliage, which was then shaken 
violently. Therefore, in contrast to the collections in 
the herbs, those in the shrubs consisted of two sets of 
six shakes. Collections were made in this way in the 
coniferous, transitional, and deciduous regions of the forest. 
It must be borne in mind that the results obtaiaed by 
shaking and sweeping are not really comparable, though 
they are included in the same table for convenience. 

The collections made by shaking the shrubs are not so 
uniform as those made by sweeping, that in the transi¬ 
tional forest being the smallest, with 114 animals, and 
that in the coniferous, forest, largest, with 322-5, the very 



394 


Mr. B. J. Marples on the 

large number here being mostly due to mites. In each 
case, the total number of animals taken in the shrubs 
was greater than that in the herbs, possibly owii^ to 
the method used in collecting. Nevertheless, it is 

Table I.—Showing the average numbers of the principal 
groups of animalfl taken by quantitative collecting 
at different levels on the mountain. 



Deciduous 

forest. 

Transitional 

forest. 

Coniferous 

forest. 

Height . 

2000 feet. 

4000 feet. 

_A_ 

6000 feet. 

__A_ 


/ 


t - 

-\ 

t 

-% 

Stratum . 

Herbs. Shrubs. 

Herbs. 

Shrubs. 

Herbs. 

Shrubs. 

Total animals .... 

117*6 

156*6 

103*0 

114*0 

79*0 

322*6 

XiODg springtcdls . . 

6-6 

1-0 

10*6 

6*6 

6*5 

3*0 

Round springtails . 

0-6 

1*5 

0*6 

0*0 

3*5 

0*0 

Froghoppers .... 

9-6 

4-5 

8*0 

16*0 

2-0 

1*0 

Other Hemiptera . 

17-6 

26*5 

21-0 

19*0 

11*0 

2*6 

Hymenoptera .... 

12*0 

33*0 

6*0 

6*0 

10-6 

3*6 

Hites . 

12-6 

47-5 

8*6 

13*5 

3*5 

174*6 

Spiders . 

10-6 

16*0 

9*0 

0*6 

3-6 

8*0 

Total Arachnids .. 

23-6 

63-0 

17*6 

14*6 

7*0 

183*0 

Diptera. 

42-0 

8-0 

33*0 

13*6 

13*0 

8*0 

Psocids . 

4-0 

9-6 

2*0 

33*0 

0-0 

16*6 



Alpenrose 

bushes. 

Mowing- 

Mount€un 

pasture. 

Height. 

6000 feet. 

2000 feet. 

6000 feet. 

Tot^ animals. 

23*0 

163*5 

284*0 

Long springtails. 

0-0 

0*0 

31*0 

Bound springtails .... 

0-0 

13*0 

53*6 

Froghoppers. 

0-0 

31*0 

74*6 

Other Hemiptera .... 

0*5 

59*6 

12*5 

H 3 rm.enoptera. 

0-0 

16*0 

15*5 

Mites . 

0-0 

19*0 

30-0 

Spiders . 

1-0 

18*6 

2*0 

Total Arachnids .... 

1-0 

38*0 

32*0 

Diptera . 

7-0 

16*5 

50*0 

Psocids . 

11-6 

2-6 

1-0 


agnificant that the ratio of the numbers in the different 
groups, collected in tbs herbs and shrubs, changes at 
different levels. Some, such as the long-bodied spring- 
tEuls, are more numerous in the herbs at all levels, anH 
some, such as the Psocids, are more numerous in the shrubs. 
The Hemiptera and tiie Hymenoptera, however, are more 
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numerous in the shrubs in the deciduous forest, but, on 
reaching the coniferous forest, they are more plentiful 
in the herbs. 

In the eighteen collections of animals made by sweeping 
and shaking, as described above, the total number of 
animals taken was 2624. Table II. gives the percentages 
of the different groups of this total number. As would 
be expected, insects form by far the greatest proportion 
of the total, but the high percentage of mites is striking, 

Table II. —Showing the total numbers of animals found 
in quantitative collecting in the herbs and shrubs, 
and the percentages of the various groups. 


Group. 

Number of 
Animals 
found. 

Percentage. 

Total animals. 

2624 

100-0 

Total insects. 

1796 

68-4 

Total Araohnida .... 

759 

28-9 

Mites . 

618 

23-6 

Diptera . 

378 

14-4 

Froghoppers. 

346 

13-2 

Hymenoptera. 

201 

7-7 

Psocids . 

160 

6-1 

Other insects. 

156 

6-9 

Round ^ringtails .... 

146 

6-6 

Other Hemiptera .... 

137 

6-2 

Spiders . 

136 

5-2 

Long sprmgtails .... 

126 

4-8 

Beetles . 

79 

3-0 

Aphids . 

68 

2-6 

Snails. 

41 

1-6 

M3nrfapods. 

26 

0-9 

Phalai^ds .. 

4 

0-2 


particularly as this group is seldom mentioned in other 
quantitative work on animals. It is unfortunate that 
figures comparable to those shown in the table do not 
seem to have been published by other workers. 

Summary. 

The paper deals principally with the results of quanti¬ 
tative coUecting carried out in the herb-stratum of six 
different regions on a mountain-slope, between the heights 
of 2000 and 6000 feet. In passing upwards from deciduous 
to coniferous forest a decrease in the number of animala 
was observed, and figures are given showing the numerical 
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distribution of the different orders of animals. Quanti¬ 
tative collecting was also carried out in the shrub-stratum, 
and aitnilar figures are given for the animals obtained 
there. 


XXXVIII.— On a new Pcdceoniscid Fish from Twhestan. 

By Errol Ivor Whitb, Ph.D., E.G.S., Geological 

Dept., British Museum (Nat. Bist.). 

Ir 1928 Professor T. D. A. Cockerell, of Colorado University, 
returned from a visit to theU.S.S.R. with a small coHeotion 
of fishes from Turkestan, which he generously presented 
to the British Museum. The collection comprised seven 
specimens, all apparently of one species, belonging to 
the Palseoniscid genus Coceolepis Agassiz. This genus is 
the last of the PaJseoniscids, first occurring in the Lower 
Lias and making its final appearance in the Wealden. 
Hitherto it has been found in the south of Englan d, 
Bavaria, Belgium, and New South Wales, so that this 
extension of its range eastwards is worth putting on record. 

Coccolepis cockeretti, sp. n. (See figure.) 

Specific Characters .—^A Goccolepis of very slender 
proportions and small size, no known specimen exceeding 
65 mm. in total length. Maximum depth of trunk equal 
to about two-thirds length of head with opercular appa¬ 
ratus, and comprised nearly seven times in total length. 
Teeth stoutly conical and incurved. Cranial and facial 
bones apparently ornamented with coarse rounded 
tubercles. Ventral fins with long base, consisting of at least 
thirty rays and arising about midway between pectorals 
and anal. Dorsal fin arising slightly in advance of middle 
point of back and somewhat behind origin of ventral fins, 
and consistii^ of at least thirty-five rays ; its maYimuTn 
height slightly exceeding length of its base and greater 
than depth of trunk at its origin by approximately one- 
fifth. Anal fin extended and somewhat longer than 
high, with rather more than twenty-five rays, and 
arising completely behind level of dorsal fin. 

Material. —^The holotype, a complete fish (Brit. Mus. 
no. P. 14528), and six other imperfect specimens (Brit. Mus 
nos. P.16379-83, P.16460). 
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Formation and Locality. —Jurassic: near Galkino, 
Turkestan. 

Description of Specimens. —^The measurements of the 
holotype are as follows :—^Total length 52 mm.; length to 
base of caudal pedicle 38 mm.; maximum depth 8 mm.; 
depth of caudal pedicle 3-5 mm.; length of head to 
hinder margin of opercular apparatus 11 mm. A second 
but less perfect specimen (P.16381)5 measuring 51 mm. in 
total length, has similar proportions, but a headless fish, 
P.16383, is rather deeper anteriorly, probably owing to 
distortion. The other specimens consist of a second fish 



without the head (P.16379), two isolated heads (P.16380, 
P.16460), and an isolated and imperfect tail (P.16382). 

The holotype is complete, saTe for the flaking away of a 
few firagments of the squamation; nevertheless, as the 
specimen is laterally compressed and encrusted slightly 
with mineral matter, the state of preservation leaves much 
to be desired—the bones of the head of the one side very 
largely obscure the outlines of those of the other, and no 
details of the skull-roof are clearly shown. The other 
specimens are similarly ill-preserved with regard to detail. 

As may be seen in the holotype (see figure), the form is 
extremely slender and the fins well developed. 
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The head with opercular apparatus is about one-half 
as long again as deep, and the snout is rounded. The 
orbit lies far forward, as is usually the case. The jaws are 
long and slender and bear numerous incurved conical 
teeSi along the outer margins, apparently with smaller 
teeth on the inner side. The maxilla, so far as one may 
judge, is of the usual Palseoniscid form, with a slender 
bar under the orbit and a deep posterior portion beneath 
the upper limb of the preoperculum. The suspensorium 
was very oblique, as one may see from the slope of the 
opercular bones. The opercidum is about twice as deep 
as broad, while the preoperculum has the usual expanded 
triangular limb over the maxiUa and a narrow lower bar 
behind it. The short anterior branchiostegal rays are 
very broad, but the number of rays in the series cannot 
be established, nor can the form of the suboperculum be 
made out. 

The pectoral girdle is not well preserved in any specimen, 
but it appears to be strongly developed wdth a large post- 
temporal bone and a deep supracleithrum, which is 
ornamented with a series of V-shaped ridges (P.16380). 

The dorsal, ventral, and anal fins have noticeably 
long bases, and the fin-rays are relatively stout, distantly 
jointed, and distally dichotomized. No fulcra, save those 
on the upper margin of the tail, can be seen. 

Only the bases of the pectoral fins are preserved, but 
these show that the rays were numerous. 

The ventral fins are triangular, their maximum height 
in the holotype being rather less than the length of their 
bases, which is 7 mm. Their origin is midway between 
the pectoral and anal fins, and the number of rays is 
about thirty-two. The dorsal fin is approximately as 
long as the ventrals, but slightly higher and with a few 
more rays. Its origin is at the middle point of the back, 
a little behind the level of the commencement of the 
ventrals. 

The triangular anal fin lies completely behind the level 
of the dorsal, and the length of its base is only three-quarters 
as long, but equal to one and a half times its own height. 
It comprises upwards of twenty-five rays. 

The heterocercal tail is extremely long, powerful, and 
deeply clefb, with the upper lobe slightly the longer. The 
length of this fin fi:om its root to the tip of the upper lobe 
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is contained not more than three and a half times in the 
total length of the jfish. The rays are numerous, but 
their exact number cannot be ascertained : those of the 
lower lobe are obviously the stouter. The fulcral ridge- 
scales along the dorsal margin of the upper lobe are well 
developed ; the first two or three are stout, but thereafter 
they become long and slender and towards the tip 
extremely numerous. 

The squamation, except for the series of lancet-shaped 
scales covering the caudal body-extension, is very thin 
and ill-preserved. So far as one can see, it is uniform, 
and the individual scales seem to be deeply overlapped 
and rounded. Fine concentric lines of gro^^ are to be 
seen in P. 16380. 

Impressions of the internal skeleton are visible under¬ 
neath the body-scales. Prom the level of the origin 
of the dorsal fiii to the root of the tail there are about 
twenty neural arches, which are fairly long and stout 
with the spines fused to the pedicles ; the haemal arches 
are similar and directly opposed. Towards the tail the 
spines become longer and more inclined to the axis. 
There are no traces of ossification in the notochordal 
sheath. 

The radials of the dorsal fin are stout and of moderate 
length, and at their articulation with the dermal rays 
they are somewhat expanded (P. 16381). There are 
approximately fifteen under the anterior half of the fin 
and therefore about thirty in aU, rather fewer than the 
rays (P.16383). 

BemarJcs, —^This species, which is named in honour of 
Professor T. D. A. Cockerell, is easily distinguished from 
the five species already described (see A. S. Woodward, 
1891, Catal. Fossil Pishes B.M. ii. pp. 523-6; R. H. 
Traquair, 1911, M4m. Mus. roy. Hist. nat. Belg, v. p. 11) 
by its elongated form and the size and position of its fins. 


XXXIX.— Tectibranchs and NvMbranchs on the South Coast 
of Cork, By Professor Louis P. W. Rbnouf, University 
College, Cork, I.F.S. 

One of the most noticeable phenomena at Lough Ine 
this spring has been the large number of Pleurobranchns 
{Oscanius) membranacevs (Montagu) spavming along 
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certain parts of the shore, many of them so high up that 
they were exposed at low water. This is the more 
remarkable from the fact that during nine years only 
three specimens have been seen in shallow water in the 
Lough, and the same number taken in the dredge. 

The occurrence of four previously unrecorded species 
of Nudibranchs, some of them m considerable numbers, 
brings the total number of species recorded from Lough 
Ine and Barloge Creek to thirty-six :— 

Linu^ontia capitata (O. F. Muller), Elysia viridis 
(Montagu), Galma (Eolis) glaticoides (.Aider & Hancock), 
Molidia papillosa (L.), Favorinus albidus {Eolis alba) 
Iredale & O’Donoghue, Facdina curia {Eolis d/rumrrioridi) 
(Alder & Hancock), F. longicomis (jB. coronata) (Montagu), 
F. punctata (Alder & Hancock), Tergipes despectus 
Johnston, Eubranchus {Oalvania) ^ncoZor Forbes, E. pallidms 
{Eolis picta) (Alder & Hancock), Oalvania farrani 
(Alder & Hancock), CorypheUa {Eolis) rufihrartchiodis 
(Johnston), C. lineata (Loven), Eolis angidata, Idvlia 
{Doto) pinnatifida (Montagu), Janolus {Antiopa) cristatd 
(DeUe Chiaje), J. (A.) hyalina (Alder & Hancock), 
Armina {PJmropJiyllidia) loveni (Bergh), Ancvla cristata 
(Alder), Ooniodoris nodosa (Montagu), G. castanea Alder 
& Hancock, Onchidorus fusca (O. F. Muller)=LameBi- 
doris bilamdlata, Atalodoris pusilla (Alder & Hancock), 
Acanthodoris pilosa (Abildgaard), Polio lessoni (d’Orbigny) 
^Polycera ocellata+P, lessoni, Polycera quadrilineata 
(O. F. MiiUer), Euphurus {Triopa) claviger (0. F. Muller), 
ASgires punctilucms (d’Orbigny), Bostangia rufescens 
Ir^ale & O^Donoghue=jDon5 coccinea Alder & Han¬ 
cock, Jorunna imrnmlosa (Cuvier)=X)on5 johnatoni 
Alder & Hancock, Archidoris britannica (Johnston)= 
Doris tuberculata Cuvier, A. fiammea (Alder & Hancock), 
A. stdlifera Vayssiere=i)om testvdinaria Bisso, Duvaucdia 
{Tritonia) pleJbeia (Johnston), D, {T,) lineata (Alder & 
Hancock). 

The nomenclature used is that of the Plymouth Fauna 
List, Second Edition, 1931. 



THE ANNALS 

AND 

MASAZINE OF NATURAL HISTORY. 

[TENTH SERIES.] 

No. 82. OCTOBER 1934. 


XL.— The Percy Sladen and Oodman Trusts Expedition 
to the Islands in the €hdf of Chiinea, October 1932- 
March 1933.—^111. Micro-Lepidoptera. By Edward 
Metrick, B.A., r.R.S. 

I HAVE been entrusted with the determination of the 
Plume Moths and Micro-Lepidoptera taken by Mr. W. H. T. 
Tams during his visit to West AMca on behalf of the 
British Museum. The following list includes 37 species, of 
which number 13 are described as new. There were also 
a few specimens whose condition did not admit of accurate 
specific determination. 

Omeodidse. 

Omeodes atomodasta, sp. n. 

(J9* 9 mm. Head, thorax white. Palpi with appressed 
scales, white, base of terminal joint fuscous. Porewings 
white; edges of four fascia indicated by some minute 
black specks and slight fuscous suffusion, second and 
third (antemedian and mediam) most perceptible: cilia 
white. Hindwings white ; markings similar, but further 
from base. 

Sao Tom6, Nov. 18; 2 ex. The specimens (one 

defaced) are not in condition to allow of more accurate 
description, but are recognizable. 

Ann. <fe Mag. N. Hist. Ser. 10. Vol. xiv. 26 
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pterophoridse. 

Trichoptilus eongrualis Walk. xsx. p. 943. 

Annobou, Not. 16; 2 ex. 

XyToptUa tectonica Meyr., Suppl. Ent. 46 (1914), 

Principe I., Dec. 10 ; 1 ex. 

Platyptilia toxochorda, sp. n. 

(J. 15-17 mm. Head, thorax blackish. Palpi obliquely 
ascending, blackish, base and tip white. Forewings 
cleft to f, lobes rather broad, second considerably 
expanded posteriorly, termen of first sinuate, hardly 
oblique, of second very obliquely bisinuate; blackish- 
fuscous ; six or seven very minute whitish costal strigulae 
between base and cleft; a short fine white elongate mark 
on costa just beyond deft; two or three very firie whitish 
transverse strigulae above and below base of cleft; a very 
fine slightly irregular white transverse line on tot lobe 
near apex, followed by a narrow blackish spot in disc, 
termen beyond this more fuscous, on second lobe a similar 
line incurved and followed by similar colouring on upper 
half, but obsolete on lower half: cilia on termen greyish 
with basal half blackish, within cleft and on dorsum 
pale brownish-ochreous, on dorsum with two dark fuscous 
scale-teeth. Eindwings dark fuscous; third lobe less 
than half tot, very slender; cilia greyish, a dark fuscous 
subbasal line, on dorsum of third lobe a rather small 
triangular dark fuscous scale-tooth just before apex. 

PrSicipe I., Deo. 22; Sao Tomd, Nov. 9; 2 ex. 
Nearly allied to dirolmca Meyr. from Assam, but distinct 
by the incurved white line on second lobe of forewings, 
and absence of white markings in cilia. 

Platyptilia brachymorplM Meyr., Tr. Ent. Soc. Lond. 1888, 
p. 240. 

Principe L, Dec. 21; 1 ex. 

Platyptilia mdopias Meyr., Joum. Bomb, Nat. Prist. Soc. 
xvii. p. 135 (1906). 

Sao Tom4, Oct. 29-Nov. 15, 3 ex.; Fernando Po, Moka, 
Oct. 28-Nov. 3, 1 ex. 
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Platyptilia infesta^ sp. n. 

<J$. 25-26 mm. Head, thorax bladdsh-fuscous, an 
ochreoTis-whitish marginal streah on each side of meta- 
thorax. Palpi moderate, ponect, second joint much 
expanded Tvith rough scales, terminal joint short, obtuse, 
dark fuscous, terminal joint and apex of second mixed 
whitish. Forewings cleft to f, lobes rather narrow, 
termen oblique, of first slightly sinuate, of second rather 
strongly, its apex prominent; blackish-fuscous ; a slight 
indistinct elongate whitish costal mark on middle of first 
lobe, sometimes a few scattered minute whitish scales 
on this lobe: cilia blackish-grey, on termen grey on 
outer half, on dorsum a large triangular prominence 
before base of cleft and smaller tooth beyond it, cilia 
sometimes mixed whitish-ochreous round these. Hind- 
wings dark grey, third lobe moderate, nearly | of first; 
cilia grey, on dorsum of third lobe with a ba^ course of 
dense black scales firom base to middle, expanded on a 
basal patch and forming a strong elongate-triangular 
median patch. 

Sao Tome, Aug. 6 and Oct. 36-Nov. 17 ; 7 ex. Nearest 
strictiformis Meyr. fix>m Uganda. 

Aludta niveodactyla Pag., Zoologica, xxis. p. 240. 

Principe I., Dec, 10; 1 ex. 

Exdastis carepvsoukbria Meyr., Ann. Transv. Mus. ii. p. 4, 
pi. ii. fig. 2. 

Sao Tom6, Nov. 24; 1 ex. 

Tortriddse. 

Tortrix priome^is Meyr., Exot. Micr. iii. p. 457 (1928). 

Sao Tom6, Oct. 28-Nov. 24; 48 ex. The male has 
a large expansible tuft of yellow-brownish hairs rising 
dBrom base of fore femora above, not mentioned in my 
description. 

Tortrix dinota Meyr., Exot, Micr. ii. p. 168 (1918). 

Principe L, Dec. 19-20 ; 2 ex. 

Tortrix iaoteia^as, sp. n. 

$. 18 mm. Head, .palpi, thorax ferruginous-brownish. 
Forewings elongate-oWong, costa anteriorly moderately 

26* 
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arched, posteriorly nearly straight, termen faintly sinuate, 
little oblique; light ferruginous-ochreous, a few scattered 
dark grey scales; edge of basal patch indicated by a 
straight oblique thick dark ferruginous streak mixed dark 
grey, preceded by some grey suffusion; central fascia 
moderate, grey, enclosed by two similar parallel streaks ; 
a fourth also airnilaj* and parallel from costa at § to near 
tomus ; cilia pale ferruginous-ochreous. Hindwings grey; 
cilia grey-whitish, a grey subbasal shade. 

Fernando Po, Molm, Nov. 2; 1 ex. 

Eueosmidsa. 

Spilonota algosa MEeyr., Journ, Bomb. Nat. Hist. Soo. xxi. 
p. 864 (1912). 

Sao Tom4, Nov. 18; 2 ex. ($). These show no 
tangible difference from my series, which is from Assam, 
except that the veins of the hindwings are not appreciably 
darkened. The species may be attached to firuit-trees, 
as several allied forms are, and hence capable of intro¬ 
duction. 

Crocidosema plebeiana Zell., Isis, 1847, p. 721. 

Sao Tom6, Nov. 24 ; 1 ex. 

Eucosrm splialerodes, sp. n. 

(J 12 mm., $ 13-14 mm. Head grey, variably suffused 
ochreous-whitish or greyish-ochreous, or tinged bluish 
on crown. Palpi grey suffused darker, internally ochreous- 
whitish. Thorax grey partially suffused dark fuscous. 
Forewings rather elongate, somewhat dilated, costa 
gently arched, without fold, termen little oblique, sinuate- 
indented in middle ; 7 and 8 sometimes stalked, variable 
(about equally) on opposite sides; grey, irregularly and 
suffusedly mixed dark fuscous; costa slenderly blackish, 
with short oblique irregularly paired whitish strigulae, a 
single larger stri^a before apex ; an ill-defined quadrate 
antemedian dorsal blotch of dark suffusion (representing 
basal patch), posterior edge distinct and more or less edged 
whitish sufitoion ; slender oblique blackish central fascia 
more or less developed, at least on upper half; ocellus 
obscurely indicated by thick anterior and narrow posterior 
suffused leaden bars: cilia grey slightly tinged whitish. 
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with two strong dark grey shades. Hindwings 3 and 4 
very long-stalked; dark grey, veins darker; mlia grey. 

Principe I., Deo. 22; 6 ex. An obscure insect, some¬ 
what recalling the European tetraqvetrana Haw., and 
resembling some of the allied European species in the 
specified variability of neuration, but on the other hand 
lacking the costal fold of forewings. A male example 
from Sao Tom6, Oct. 28, has the ground-colour of fore- 
win^ light grey, and all the markings stand out more 
clearly, the dark dorsal blotch and contrasting white 
suffusion especially well marked, but the details are 
essentially similar and structure identical throughout, 
7 and 8 of forewings stalked for half their length; in my 
judgment it is certainly the same species. 

Eitcosma tonitnudis, sp. n. 

(J. 17nam. Head ashy-grey, face darker, crown suffused 
white posteriorly towards middle. Palpi dark grey. 
Thorax blackish-grey, apical half of tegulse white. Abdo¬ 
men dark grey, anal tuft of pale grey expanded hairs. 
Forewings elongate, gradually dilated, costa dightly 
arched, without fold, apex obtuse, termen somewhat 
obliqudy rounded; grey suffdsecUy mixed fuscous; 
a few scattered whitish scales on or near costa; a white 
speck on end of cell; an elongate-triangular white blotch 
along posterior half of dorsum, reaching ^ across wing, 
confluent on dorsum with a sufhised spot preceding it; 
four subconfluent white dots on median third of termen: 
cilia whitish, with two suffused fuscous shades (imperfect). 
Hindwings with tomal area expanded, but with a deep 
semicircifiar tenninal excision above tomus, 3 and 4 
stalked; rather dark grey; an elongate bolt-shaped 
black androconial spot in middle of disc, an oblique 
tuft of whitish hairs partially covered by long whitish 
scales from beneath costa towards base partially pro¬ 
jecting over this : cilia light grey, on termen from apex 
to concavity almost aborted. 

SSo Tom6, Nov. 5; 1 ex. Possibly related to rndan- 
avia Meyr., in which a similar structure of hindwings in 
is indicated in a far less developed form. 

Eucoama metanwrphica Meyr., Exot. Mier. iii. p. 439 (1928). 
Principe I., Dec. 22; 2 ex. 
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Cosmorrhynohci oeeUif6T<inci Walk. xxTiii. p. 408. 

Principe I., Dec. 10-31; 2 ex. 

Polych/roais inciiUaTM Walk, xxviii. p. 316. 

Principe I., Dec. 19-22 ; 3 ex. 

Lobeaia aeolopa Meyr., Joum. Bomb. Nat. Hist. Soc. xvii. 
p. 976 (1907). 

Sao Tonii^, Oct. 28-Nov. 16; 2 ex. 

Argyroploce batrachopa Meyr., Proc. Zool. Soc. Liond. 1908, 
p. 718. 

Sao Tomd, Oct. 30; 1 ex. 

Argyroploce pvrpurissatana Kenn., Iris, xiii. p. 262 (1900). 

Principe I., Dec. 22; 1 ex., probably a local form of 
this species (which occurs in Africa as well as in Asia), 
but with the posterior blotch less globular. 

Argyroploce decidua, sp. n. 

18-19 mm. Head, thorax light greyish, crest 
suffused dark brown. Palpi dark grey, towards base 
whitish-grey. Porewings rather elongate, posteriorly 
dilated, costa gently arched, termen straight, rather 
oblique; ochreous-whitish, some scattered dark grey 
strigulse, edge of basal patch marked by some of these, 
angulated in middle, marked black on lower half; markinga 
dark fuscous; central fascia rather broad, oblique, 
expanded downwards, terminating on fold; a large 
transverse-oval blotch just before termen, reaching firom 
near costa to opposite termination of central fascia, some 
slight blackish marking in disc between these; three 
small spots on costa posteriorly, one at apex, and a 
terminal series of dots : cilia oclneons-whitish, partially 
tmged grey. Hindwings grey, a darker terminal line; 
cilia light gcey. 

SSo Tom6, Nov. 2-30 ; 2 ex. Allied to purpurisaatana. 

Argyroploce aatrogmea Meyr., Exot. Micr. iv. p. 486. 

Principe I., Dec. 19-22; 2 ex. These example, in 
indifferent condition, are males, and the hiu8 tihiaa are 
densely tufted towards apex with grey hairs. The 
original example, from Madagascar, is a female, and, 
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thoTJgh' similar superficially, further confirmation is 
necessary. 

Argyrophce albifades Wals. Swinh., Cat. Oxf. Mus. ii. 
p. 670 (cdbifasciea). 

Sao Tom4, Nov. 18 ; 1 ex. A Ceylon insect, doubtless 
artificially introduced. 

Argyrophce doctrinalis, sp. n. 

(J$. 18-20 mm. Head, palpi ochreous-brownish. 
Thorax ochreous-brownish, suffused grey posteriorly. 
Forewings elongate, slightly dilated posteriorly, costa 
gently arched, termen slightly sinuate, little oblique; 
rather dark ochreous-brown suffiisedly mixed dark grey; 
costal edge dark fuscous, on posterior half with five pairs 
of short indistinct whitish strigulse emitting short blue- 
leaden marks ; a small suffused white apical spot; ocellus 
represented by narrow central pale yellow suffusion 
limited posteriorly by a short silvery-grey streak preceded 
by two blackish dots and followed by an excurved whitish 
streak; a fine blackish terminal line: cilia light grey- 
yellowish, base and tips white. Hindwings dark grey; 
cilia grey, round apex tinged whitish. 

Sao Tom6, Oct. 28-Nov. 2 ; 2 ex. 

Argyrophce guUuraliSy sp. n. 

(J. 12 mm. Head, palpi, thorax dark fuscous. Fore- 
wings somewhat elongate-triangular, costa gently arched, 
termen straight, little oblique; dark fuscous, markings 
blackish-fuscous, extreme costal edge slightly touched 
whitish between them ; some irregular marking indicating 
edge of basal patch, obtusely angulated in middle; 
central fascia about middle of wing, little oblique, rather 
broad, irregular, somewhat angulated in middle ; a small 
spot on costa preceding this, and several posteriorly: 
cilia dark grey. Hindwings grey; dorsal margin 
irregularly folded, a deep subdorsal groove including 
a broad streak of blackish suffusion ; cilia whitish-grey, 
a grey subbasal shade. Hind tibiae with dense grey tuft 
above towards apex. 

Sao Tome, Oct. 29; 3 ex. The examples are in 
indifferent condition, but seem recognizable by the 
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eharacters given. A female specimen from Principe I., 
Dec. 10, the posterior part of forewings partially mixed 
oehreons-whitish and much suffused blue-leaden, lacking 
the secondary sexual characters, is, I think, certainly 
the other sex of this species, in better condition; an 
upwards-oblique blackish streak from termen below middle 
reaching half-way to costa stands out distinctly, but is 
traceable also in (J. 


Geleehiadse. 

Brachmia ditemenitis, sp. n. 

(J. 19 mm. Head, thorax fiiscous, face pale greyish- 
ochreous. Palpi fuscous, terminal joint ochreous-whitish. 
Eorewings elongate, slightly dilated, costa gently arched 
towards extremities, termen nearly straight, somewhat 
oblique ; 9 almost connate with 7 ; rather dark fuscous 
with faint purplish tinge; a slender fibaely attenuated 
ochreous-whitish dorsal streak from base to near tomus ; 
two dark-edged discal blotches outlined with whitish, 
first at J, triangular, base near dorsum, apex above middle, 
second on end of ceU, transverse-oblong; a small in¬ 
distinct whitish dot on costa before f ; a fine dark fuscous 
terminal line : cilia grey, base whitish. Hindwings light 
grey ; (alia whitish-grey, a grey subbasal shade. 

Fernando Po, Moka, Jan. 28-Peb. 3 ; 1 ex. AUied to 
convolvuli Wals. 


Metaehandidse. 

Mdachaifida, citrodesrm Meyr., Ann. Transv. Mus. iii. p. 74 
(1912), 

9-13 mm. Head, thorax leaden-grey. Palpi dark 
grey, tip whitish, scales of second joint expanded above 
towards apex. Forewings dark leaden-grey, obscurely 
mixed dark fuscous; discal stigmata forming small 
obscure blackish spots : (ulia dark grey. EGLndwings and 
cilia grey. 

$. Very variable, but always with yellow markings 
more or less developed as in original description; face 
sometimes yellow; scales of second joint of palpi not 
expanded; antennae with two narrow bands towards 
apex and extreme tip whitish ; forewings with anterior 
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yellow fascia very variable, sometimes narrow and wMtish 
anteriorly, sometimes broadly expanded in disc, edged 
blackish or posterior part of expansion replaced by blacMsh 
sometimes irregularly marked yellow; yellow (fiscal spot 
on end of (sell variably developed, or replaced by blackish, 
sometimes connected with dorsum by a blacldsh fascia, 
in one example a dorsal blotch of white suffusion between 
this and preceding fascia, ground-colour of wing between 
anterior and posterior fascia sometimes rather light 
shining leaden-grey; posterior yeUow fascia also very 
variable in development, rarely narrow and entire, 
usually reduced to a variable costal spot and some scattereci 
scales ; usually two indistinct yellowish dots on costa 
towarcis apex: cilia grey, a dark fuscous antemedian 
shade more or less developed. The extreme form is 
attained, however, by the single female from Principe I., 
which expands 10 mm., and has the anterior fascia and 
discal spot confluent into a broad yellow transverse band, 
occupying more than ^ of wing, and containing two 
blackish spots near its posterior margin ; I am, however, 
satisfied that it is conspecific with the others. 

Sao Tom6, 14 ex, (4 ^ (one unfortunately broken in 
transit), 10 $), Oct. 29-Nov. 18 ; Principe I., 1 $, Dec. 21. 
Described originally from a single female from Transvaal ; 
three others (all $) subsequently obtained from Nyasaland 
and Natal. 


(EcophoiidsB. 

Theatrocopia roseoviridis Wals., Trans. Ent. Soc. Lond. 

1897, p. 43, pi. ii. fig. 6. 

Principe I., Dec. 21-22; 3 ex. In one of these, by a 
curious abnormality, in the right forewing vein 7 is remote 
from 8 and very shortly stalked with 6, the structure of the 
left forewing remaining normal. The second example 
is an equally interesting colour variety, having the light 
greenish basal area of forewings finally terminated on 
costal half by an oblique Kne about middle of wing, but 
beneath this connected by a thick bar with the green 
dorsal blotch, so as to enclose a semicircular blotch of 
ground-colour suffused brownish except on circumference, 
the terminal half of wmg more suffused whitish. The 
third (a female) has forewings whitish with scattered grey- 
greenish scales, the wfliole basal area and dorsal g obscurely 
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suffused dull greenish-grey. Taken in conjunction with 
the other specimens known to me, I think these examples 
prove that degans Wals. is only a synonym of roseoviriMa, 
reducing the genus to a single variable species. 

Heliodinidss. 

Stathmopoda holothecta, sp. n. 

22-26 mm. Head ferruginous-yellowish. Palpi 
pale ochreous, base dark fuscous. Thorax ferrugiuous to 
dark brown, a broad yellowish (cJ sometimes whitish) 
median band. Forewings widest near base, thence 
attenuated throughout to acute apex ; brown, sometimes 
tinged fulvous or fuscous; two yeUow dorsal blotches 
(in white or whitish), rather broabdly edged dark fuscous 
suffhsion, reaching | across wing, first at J, inwards- 
oblique, irregular, preceded dorsally by more or less 
developed ferrugiaous-orange suffusion, second about 
middle, subtriangular or suboval; some undefined 
yellowidi suffusion about |: cilia grey. Hindwiogs grey; 
cilia grey, in <J more or leas tinged yellowish towards base. 
In one female the thorax and forewings are almost wholly 
suffused dark fuscous, the blotches obhterated, some white 
basal suffusion, especially on dorsum. 

Sao Tom6, Oct. 29-N'ov. 18 ; 13 ex. In the exception¬ 
ally large size, and in colour and markings, this species 
hardly differs, if at all, from principalia Meyr. from the 
Comoro Islands, but in that insect the forewings are 
(exceptionally for the genus) nearly parallel-sided through¬ 
out and only pointed near apex, a very remarkable 
difference; the hindwings are also broader and darker. 

Hyponomeufidse. 

Ethmia apyra&odes Meyr., Exot. Micr. ii. p. 552 (1922). 

Sao Tom6, Oct. 30-Nov. 18 ; 4 ex. 

GraeilariadSB. 

Paredopa onychoia Meyr., Proc. Zool. Soc. Lond. 1908, 
p. 735. 

Sao Tom6, a large example (10 mm.) in damaged 
condition, with unusually large black apical mark. 
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PlutellidSB. 

PluMla maculipennis Curt., Guide, p. 186. 

Sao Tom6, Nov. 1; 1 ex. 

Lyonetiada. 

Opogam arMarcha^ sp. n. 

$. 16-16 mm. Head smooth, purplish-fuscoiis, face 
whitish, fillet silvery. Palpi fuscous, interiorly wMtish. 
Thorax purphsh-fuscous, posterior edge pale yellowish 
towards middle. Porewings light yellow; a rather 
irregular purphsh-fiiscous streak ^ong basal fifth of costa; 
larger apical half of wing violet-bronzy-brown, edge 
running from costa before middle rather obliquely out¬ 
wards, somewhat biconvex on upper f, indistinctly dark 
brown: cilia greyish. Hindwings rather dark grey; 
cilia grey. 

Sao Tom6, Oct. 28-Nov. 18; 6 ex. 

Decadarchis drammura^ sp. n. 

(J. 18 mm. Head ochreous-whitish, face mixed grey. 
Palpi dark grey, interiorly whitish. Thorax grey-whitish, 
an ochreous central stripe, shoulders suffused dark grey. 
Abdomen on segments 6-8 with paired dorsal slender 
erectile scale-tufts, Porewings elongate, costa moderately 
arched, apex pointed, termen very obliquely rounded; 
ochreous-whitish, rather thinly but coarsely irrorated 
fuscous; dark fuscous dots or small spots, viz. one on 
base of costa, two dorsal and subdorsal near base, one 
costal at 1^, two costal at middle and | and two others 
subcostal somewhat before these, two discal at J and § 
and one dorsal midway between these, one tomal and one 
apical: cilia ochreous-whitish, a basal series of grey spots 
and median and subapical grey shades more or less 
developed. Hindwings whitish-grey, some ochreous 
suffusion on tomal area (probably sexual); cilia whitish. 

Sao Thom6, Oct, 28-30 ; 3 ex. Allied to molynta Meyr, 
from the Seychelles, 


Tineidsa. 

Ptychoxena tephrardha Meyr., Exot. Micr. i. p. 616 (1916). 
Principe I., Dee. 12 ; 1 ex. 
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XLI.— Two new Species of the Oestode Qenus Bertiella, 
vnth Q Note on the Presence of Uterim Pores. By H. A. 
Baylis, M.A., D.Sc., Department of Zoology, British 
Museum (Natural History). 

Babb (1927), in his revision of the family Anoplocephalidae, 
restricts the genus Bertidla Stiles and Hassall to two 
species occurring in Primates, and erects a genus Prato- 
tcenia for the forms found in Marsupials and .Insectivora. 
The distinctions given by Baer between these two genera 
appear to be very slight, and most of them are not mutually 
exclusive, as the following tabulation of them will show:— 


Bertiella, Prototcenia, 

Size . “Medium.” “Variable.” 

Scoles . Globular. With more or less 

pedunculate suckers. 

Genital pores . Irregularly alternating. Irrogularlyaltemating. 

Genital ducts. Pass dors^y to excre- Pass dors^y to excre¬ 

tory vesselsandnerve. toryvesselsandnerve. 

Testes . Numerous, forming a Numerous [apparently 

continuous field hml- limited by the excre¬ 
ted by the excretory tory oaruals]. 
canals. 

Cirrus-sac . Not highly developed. Highly developed; 

Contains a seminal sometimes has a re¬ 
vesicle. tractor muscle. [May 

or may not contain 
a seminal vesicle.] 


Ovary and vitelline Situated in poral half Situated in poral half 


gland. of segment. of segment. 

Uterus. A transverse tube, not A transverse tube, 

extending beyond becoming saccular, 

the excretory canals. passingthe excretory 

canals on the ventral 
side. 

Eggs. With pyriform appara- With more or less well 

tus. developed pyriform 

apparatus. 


It win be noted that, according to Baer, the uterus in 
Prototo&ma crosses the lateral excretory canals on the 
ventral side. In the two species to be described below 
the uterus crosses the excretory canals on the same side 
as the genital ducts, i, c., dorsally. The same is true of 
specimens determined by the writer as Bertiella stvderi 
(Blanchard), B, plastica (Sluiter), and B. ekmgala (Fuhr- 
maun). The writer is inclined to the view that the genus 
Prototcenia cannot at present be distinguished from 
Bertiella^ and prefers to regard it as a synonym of the 
latter genus. 











Species of the Cestode Cfewus Bertiella. 


413 


BertieUa kc^nd, sp. n. 1-3 &> 8.) 

"This species was collected by Dr. A. Gihroy from the 
intestine of a spotted cuscns {Phdlanger macidatm 
krameri) * captured on the island of Manus, Admiralty 
group. For the material the writer is iudebted to 
Dr. T. C. Backhouse, of the Public Health Laboratory, 
Rabaul, New Britain. 

This form is evidently very closely related to B. rigida 
(v. Janicki, 1906), a species recorded from Phakmgista sp. 
in New Guinea. Unfortunately the scolex of B. rigida, is 
unknown, and v. Janicki’s description, though extremely 
detailed, was based on an incomplete specimen. 

The present material is also ^gmentary, but consists 
of portions of a considerable number of specimens, and 
includes several scolices. The longest fragment, which 
is incomplete at both ends, measures about 72 cm. iu 
length. Another and more contracted specimen, which 
has a scolex but is incomplete posteriorly, measures 
about 66 cm. The length of a complete worm may 
therefore be assumed to be not less than 70 cm., and 
probably on the average considerably more than this, 
^e maximum width of the strobila is about 6 mm. 
Its dorso-ventral thickness is very variable, according 
to the state of contraction of the specimen. Strongly 
contracted iudividuals are almost cylindrical. All the 
segments are much broader than long, and their posterior 
borders are very prominent. 

The scolex (^. 1 & 2) is relatively very large, having 
a diameter of about 2-5-3 mm. The suckers are peduncu¬ 
late and have the form of widely open grooves rather 
than cups. Segmentation appears to begin immediately 
behind the scolex. 

The internal anatomy agrees closely with the account 
of B. rigida given by v. Janicki. As in that species, the 
medullary paienchyme occupies only a small proportion 
(nowhere more than about one-third) of the dorso-ventral 
thickness. The cortical parenchyme is very thick, and 
about the inner half of its thickness is occupied by the 
numerous large bundles of longitudinal musde-fibres. 

* The determination of the host was made by Mr. M. A. C. Hinton, 
of the British Museum (Natural Histoiy), on the basis of a akin 
and skull kindly sent by Dr, Backhouse. 
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The ventral longitndinal excretory canals and their 
transverse conunissures are relatively enormously vride. 
Ih dose apposition to the former, on their inner sides, are 
the narrow dorsal longitudinal canals, and on their 
outer sides the longitudinal nerves. The irregularly 


Fig. 1. Fig. 2. 



BertieUa kapul, sp. n. 

Fig. 1,—Scolex; dorso-ventral view. 

F^. 2.—Scolex; apical view. 

Fig. 3.—Left portion of a mature segment (semi-diagrammatic), 
showing the arran^ment of the genitjd ducts, a., atrium; 
c., cirrus; c.s., cirrus-sac; d., dorsal excretory canal; 
V., ventral excretory canal, and v/, its transverse commis¬ 
sure ; w., vagina ; ©.d., vas deferens ; v.a,, vesicula seminalis. 

alternating genital ducts pass dorsally to both fionaTa 
and the nerve of the poral side. 

The genital ducts open into a muscular atrium about 
0-1-0-2 mm. deep. The cirrus-sac (%. 3, c.s.) is of an 
elongate shape, somewhat tapering towards its iwnAr 



416 


Spedea of ffie Oestode Omua Bertiella. 

and measures in mature segments about 0*6-0*9 mm. 
in length and 0*1-0;12 mm. in -width at its -widest part, 
which is usually near its opening into the atrium. It 
extends as far as, and usuaUy partly across, but never 
beyond, the ventral excretory canal. Its inner end is 
occupied by a large iutemal seminal vesicle. The drrus, 
which occupies the outer end of the sac, is composed of 
-two regions, the distal portion straight and the proximal 
portion coiled. The whole of the cirrus is lined -with long 
dlia, and covered, outside its muscular coats, -with 
“prostatic” cells. The vas deferens, though dilated 
and much coiled proximally, becomes relativdy straight 
and narrow where it crosses the excretory canals and 
enters the oirrus-sao. It does not show the fusiform 
swelling indicated in this region by v. JanicM in B. rigida, 
or rather, perhaps, this swelling (the seminal vesicle) is 
included -within the drcus-sao. The distal portion of the 
vagina runs parallel to and behind the drrus-sac, and is 
a -wide, comparatively straight duct. Proximally it 
becomes more convoluted, but is -without a receptac^um 
seminis. The -vagina is lined throughout with ciha, 
except for a short <^ance near its opening into the atrium. 
Its muscular coats are relatively thin, and there is an 
external investment of glandular cells. 

There are about 85-100 testes in each mature s^ment. 
These extend in an unbroken series, two or three -testes 
deep in most places, across the anterior part of thes^ment 
&om the excretory canals of one side to those of the other. 
The details of the female organs are almost precisely as 
described by v. Janicki for B. rigida. The ovary is 
situated somewhat on the poral side of the middle of the 
^gment, and is composed of two fan-shaped masses 
of lob^ joined ventrally by an isthmus. It measures 
about 1*3 mm. transversely when fully developed. The 
-vitelline gland is rosette-like and multilobate, and lies 
behind and dorsally to the median isthmus of the ovary. 
It measures 0*3-0'4 mm. in diameter. The uterus is at 
first a transverse tube extending laterally as far as, but 
rarely beyond, the excretory canals. This later becomes 
rather irregular in outline, but does not give off regular 
series of pockets. At its ends it ultimately opens -to the 
exterior by two definite pores near the posterior angles 
of the segment as describe below. 
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The eggs axe subglobular and have a maximum outside 
diameter of about 0-032-0-035 mm. The onchospheres 
measure about 0'0125 mm. in diameter and the embryonic 
hooks 0-0066 mm. in length. There is no pyriform 
apparatus. 

BerHdla anapoltftica, sp. n. (Figs. 4-7.) 

This species was obtained from the colon of Battus 
roMua breoicavdatus at Balige, Sumatra, and the material 
was kindly forwarded to the writer by Dr. C. Bubberman, 
Director of the State Veterinary Institute, Buitenzorg, 
Java. 

The length of a complete specimen is slightly more than 
16 cm. The maximum width of the strobila is about 
5 mm., and it is relatively thin dorso-ventrally. The 
diameter of the scolex (fig. 4) is about 0-4-0-45 mm. The 

Fig. 4. 



BertieHa anapolytica, sp. n. Scolex; dorso-ventral view, 

suckers are not prominent and are relatively small, 
having a diametmr of 0-16-0-17 mm. The scolex is not 
set off from the strobila, the anterior portion of which 
increases gradually in width. Definite segmentation 
does not begia for a distance of about 1-1-6 mm. from the 
anterior end. All the segments are considerably wider 
than long. 

The subouticulax layer is weU developed and contains 
large numbers of glandular cells. The musculature is 
not very highly developed. The longitudiual muscles 
are arranged in two rather indefinite layers, the innAv 
layer consisting of rather larger bundles of fibres t,lin.n 
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the outer. The medullary parenohyme occupies about 
half of the dorso-ventral thickness. 

The genital pores are irregularly alternating, and the 
ducts pass dorsally to the excretory canals and nerve i 
The genital atrium is relatively small (about 0-05-0-1 mm. 
deep). The cirrus-sac (fig. 6, c.s.) measures about 0*5- 
0-66 mm. in len^h and 0-1-0-13 mm. in width at its 
widest part, which is towards the proximal end. It 
extends considerably beyond the excretory canals, and 
contains a large oval seminal vesicle. The cirrus is 
lined with cilia. The vas deferens is much coiled, and in 


Fig. 5. 



* O’Zmm. " 

B&rtMa anapolytica, sp. n. Left portion of a mature segment 
(semi-diagrammatic), showing the arrangement of the genital 
ducts, o., atrium ; c., cirrus ; c.a,, cirrus-sac ; d., dorsal excretory 
canal; v., ventral excretory canal, and t;.% its transverse commis¬ 
sure ; va.t vagina; v.d., vas deferens ; vesicula seminalis. 


mature segments is greatly distended with sperm. The 
distal portion of the vagina forms an elongate sac (fig. 5, 
va.), as wide as, or wider than, the cirrus-sac, and con¬ 
siderably longer. This sac opens into the atrium immedi¬ 
ately behind the cimisrsac, and at first runs parallel to 
the latter. Proximally, however, it bends slightly 
forward and passes ventrally to its inner end. The 
Ann. <Ss Mag. N. Hist. Ser. 10. Vol. xiv. 27 
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vaginal sac is lined with cilia which appear to be finer 
than those of the cirrus. 

There are probably between fifty and sixty testes in a 
mature segment. These form an uninterrupted field across 
the anterior portion of the segment, limited by the excre¬ 
tory canals on either side. The testicular field is from one 
to two testes deep antero-posteriorly and from two to 
three deep dorso-ventrally. In the latter direction it 
occupies the whole thickness of the medullary parenchyme. 
The ovary lies towards the poral side of the middle of the 
segment, but slightly overlaps the middle line. It is 
of the usual fan-shaped form, and when fully developed 
has a width of about 0*9 mm. The vitelline gland appears 
to be rather diJBFuse. 

The uterus is at first a simple transverse tube, extending 
beyond the excretory canals on either side. Like the 
genital ducts, it passs over the canals dorsally. Its 
blind extremities are directed towards the posterior 
angles of the segment, where, as will be described below, 
birth-pores are ultimately formed. The uterine tube 
soon begins to send out a number of anterior and posterior 
pocket-like extensions. Of these there are usually about 
twenty on each side of the main transverse tube, the 
anterior pockets being longer than the posterior. As the 
uterus expands the pockets merge into one another, 
so that ultimately the uterus becomes a large, irregularly 
lobulated sac. The eggs are spherical, and when fully 
formed have an outside diameter of 0-042-0-044 mm. 
They contain a simple pyriform apparatus which, in 
uterine eggs, does not possess horns. The outside width 
of the embryophore (i. 6., the large end of the pyriform 
apparatus) is 0-018-0-02 mm. The embryonic hooks 
measure about 0-007 mm. in length.. 

No member of the genus Bertiella appears hitherto to 
have been recorded from a rodent. The hosts of the ten 
species of Prototcenia of which a comparative table is 
given by Baer (1927) are all Marsupials, with the exception 
of two species from Oaleopithecus, The present form 
seems to be distinguishable from all the !^own species 
by the small size of its scolex, and does not agree wath any 
of them in the combination of other characters (e. gr., size 
of cirrus-sac and number of testes). 
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On the OcGwrrence of Uterine Pores in Bertiella. 

In some groups of segmented Cestodes a special uterine 
pore is of firequent occurrence. Among the Bothrio- 
cephalidea (Pseudophyllidea), for example, such a pore 
is usually present. In some genera of TetrarhynoMdea, 
and of those families of Tseniidea which are often classified 

Kg. 7. 



BertieUa anapolytica, sp. n. 

Fig. 6.—Horizontal section throng the posterior angle of a young 
gravid segment, showing {t,) the first appeai*anco of a thick¬ 
ening of the parenchyme, destined to form a duct from 
the uterus (m.) to the exterior. 

Fig. 7.—Horizontal section through the posterior angle of a gravid 
segment, showing the folly-formed uterine duct, with eggs 
passing out of the uterus. 

together as the Tetraphyllidea, a birth-pore is not an 
unusual feature either as a permanent or as a temporary 
structure. Among the remaining families of Tseniidea 
(commonly known collectively as the Cyclophyllidea) 
birth-pores appear to have been observed only in certain 
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TetrabothriidsB and in the genus Oyrocodia (fam. Aooleidae). 
In the latter the ring-shaped uterus has a dorsal and a 
ventral pore in the middle line near the hinder border 
of the gravid segment. In the Tetrabothriidse a column 
of cells may frequently be observed conneotmg the wall 
of the uterus with the dorsal subcuticular layer of the 
segment, and this apparently may ultimately acquire a 
lumen. In the Anoplocephalidse no such structure, so 
far as the writer is aware, has hitherto been described. 

Kg. 8. 



Bertiella kapul, sp. n. Optical sagittal section through the lateral 
border of a segment, showing the genital pore (gr.) and the uterine 
pore (p.) of the same side. The latter is closed by a cuticulax 
plug. 


It is therefore interesting to find that in the two species 
described above, and also in Bertiella plastica and J5. elon- 
gata, a pair of birth-pores is developed in each gravid 
segment. The position of these pores, at the lateral and 
posterior angles of the segment, is different, but the 
manner of their formation appears to be the same as in 
the Tetrabothriidse. The first sign of their development 
(fig. 6) is the appearance of a slight thickening of the 
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parenchyme, containing many nuclei and running diagon¬ 
ally inwards from the subcuticular layer towards the 
extremity of the uterine tube. This thickening begins 
to appear, in B, anapolyticat soon after the beginning of 
the formation of pockets by the uterus. As the segments 
become older a fibrous core is gradually formed in the 
thickening. Ultimately (%. 7) this acquires a lumen 
and a connection with the uterus, and forms a ducjb 
through which eggs may be seen escaping. In this way 
the last few segments are almost completely emptied 
of eggs before being detached from the strobila. Before 
oviposition the distal end of the duct is lined with an 
invagination of the external cuticle. This forms a conical 
plug having a narrow lumen—^too narrow for the passage 
of eggs. In segments that have begun to shed their 
eggs the plugs are found to have disappeared, and it 
seems probable that they become detached and are pushed 
out when eggs begin to pass down the ducts. 
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XTyTT . —On the Simctfare 0/ Monograptus dubina {Svess). 
By Iah C!ox, B.A., Sedgwick Museum, Cambridge. 

[Plate XL] 

I. ISTTKOnTTOTIOIT. 

QraptoUihua dvibius (Suess),Ueber Bohmische Graptolitiben, Haidinger’s 
Abhandl. vol. iv. pt. iv. p. 116 & pi. iz. figs. 5 a, 6 6, 1861. 

Mmograptiis diMus (Suess), G. L. Elies and B. M. R. Wood, ‘ Mono¬ 
graph of Briti^ Graptolites,’ pp, 376-378, figs. 247 a & 6, & pi. zzzvi. 
figs. 7 o-d, Pal. Soo. London, 1901-1918, with full bibliography. 

The material on which the following observations are 
based was obtained by isolation from a small piece of 
bluish limestone from Gottland. This had been given 
by Professor C. Wiman to Dr. O. M. B. Bulman, who was 
good enough to hand it to the writer for investigation. 
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The limestone is labelled “Kronvall” (Gottland), the 
locality from which came similar material described by 
Wiman in 1893*, and is presumably from the same 
horizon (». e., layer 0). 

While this paper treats of the same material as Wiman * 
has considered, it is intended to supply further detail 
of the minute structure of M. dAtbma which is of interest 
in the light of work done since 1893 f. 

The techniq[ue employed for isolating specimens from 
the matrix, and their subsequent maceration and mounting, 
was the same as that used for Olimacograptus inuiti Cox 
and need not be reiterated here. The isolated specimens, 
however, were not as well preserved as in the case of the 
Climaeograpti, and the material far less in quantity. 
About fifty individuals, showing various stages in t]^ 
ontogeny, were secured, and of them some thirty-five 
were worth mounting. There is no evidence of more 
than one species being present in the materiid. All 
figured specimens are preserved in the Sedgwick Musexun, 
Cambridge, to the catalogue of which numbers in paren¬ 
thesis refer. 


il. ONTOaE3SrY. 

The Prosicula. —^Many prosioulse {P in text-figs.) were 
obtained, but for the most part were badly preserved. 
Two show the earliest stage, with no longitudinal threads. 
These (text-fig. 1) have a length of about *35 mm. and a 
diameter of about *10 mm. The nema prosicidoe^ (text- 
fig. 1, n) is extremely short. The specimen illustrated 
in text-fig. 1 is distorted by preservation, and should 
normally have the characteristic bottle-s!^pe. Text- 
fig. 2 shows a prosicula in which one longitudinal thread 
(r) has been produced. The other prosicuke (text-figs. 3-7) 
do not show the orderly arrangement of primary threads 
which was so apparent in CL imiti || and Orthograptus 

* C. Wiman, “ Ueber Monograptm Geinitz,” Bull. Geol. Inst. Univ. 
IJpsala, vol. i. no. 2, 1893, pp. 113-117. 

t The species was also shortly considered by G. Hohn, “ Gotlands 
Graptoliter,” Bihang Till K. Sv. Vet. Akad. Handl. Band 16, Aid. iv. 
no. 7, p. 161, Taft. 1, figs. 18-26. Stockholm, 1890. 

X Ian Cox, *‘On Climacograptua inuiU, sp.nov., and its Development,” 
Geol. M^. Ixx. 1933, p. 4. 

§ B. Elraft, “ Ontogenetische Entwicklung und Biologie v. JDiplo^ 
graptus and Monograpttis,^* Pal. Zeitschrift, Bd. vii. 1926, p. 223. 

{i Ion Cox, Zoc. ci£. p. 5. 
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gracilis (Eoemer) *, but it is possible to recognise six t 
of these primary threads, which fuse by pairs, giving three 
rods which pass up into the base of the nema (see sections 
244r-254, r, text-^. 16). It might be noticed that the 
number is six, and not four, as described for Orihograptus 
gracilis and Gl. inuiti, although in the latter case, while 
macerated specimens show four fusing apically into two 
discrete thimds, sections showed that at a certain stage 
there were three presentat the base of the nema J. But 
probably this only means that the fusions did not take 
place at the same level. 

Although secondary longitudinal threads are sub¬ 
sequently intercalated between the primaries from the 
apertural margin of the prosicula, and pass out distally 
after running two-thirds of the length, it was not possible 
in this case to determine any order in their arrangement. 
La no case could the spiral band of the prosicula be seen. 
It is extremely unlikely that this was removed during 
maceration, because the specimens were very carefully 
watched during the process. That Kraft observed the 
structure in Monograptus sp. §, suggests that in this case 
it has either probably been removed prior to fossilization 
or in the isolation of specimens, rather than that it never 
was present. It might be mentioned that in specimens 
of Gl. inuiti the spic^ band was not always visible. It 
seems that a slight increase in size (excluding growth in 
the nema) accompanies the development of the prosicula, 
but since there is little difference once all the longitudinal 
threads are added, it is possible that the unstrengthened 
prosiculse may have shrunk. 

TJie Metasicula {M or s in text-figs.) when fully grown 
does not exceed a length of 1-6 mm. Growth is normal, 
by the addition of growth layers roimd the periphery 
of the aperture. These layers wedge out laterally on the 
surface opposite to the virgella (text-fig. 8). The mode 
of production of the virgella differs slightly from that in 
Gl. inuiti. It is produced, after the metasicula has 
grown to a length of about *30 mm,, by a sudden proximal 
bending of the growth layers, the lines bounding which 

♦ P. Kraft, Zoc. cit. pp. 223-224. 

t P. Kraft, loG. cUt p. 234, describes four, aad rarely five, threads for 
Monograptus sp. 

t Ian Cox, loc. cit. figs. 1-3, and Section 112, fig. 24 &. 

§ P. Kraft, loc. cit. p. 233. 



Text-figs, 1-9, 



Macerated specimens illustrating early stages in 
the ontogeny of Monogmptus dubiua (Suess), 

ap, aperture of metasicula; M, metasicula; n, nezna prosioulsB; 
P, prosicula; r, longitudinal thread; F, virgella. Fig, 1 is dis¬ 
torted, In figs. 3, 4, 6, 6, 8, & 8a the distal extremity is 
broken off. (A 5826-.A 5834,) 





ONE MILLIMETRE 




Pi 


Macerated ^iinena iUiiata»tmg the formation of the early theese in 
Monoflretjjtiw (Su^). Fig. 10 a is the obverse -rtew of the 

proxunal portion of 10. 

op, apCTture of bnd; p, p^^a; a, metasicnla; ft 1, first theca; 

The.nema is out off short iA 
being 1-30 mm. Although it is drawn in 
solid black, it is very apDarent from mioroscopio examination that 
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can. be seen when macerated to continue axially into the 
■virgella. The apex of the virgella is rounded and slightly 
expanded. But whereas in 01. inuiti * the virgella is 
first formed by the third or fourth growth layer of the 
metasicula, and is apparent as a small narrow tongue 
even in the earliest stage of this part, the early bands 
of growth in M. diMus remain parallel to the aperture 
of the prosioula until about the 6th previous to the 
formation of the virgella, when they show a slight local 
proxitnal flexing which increases until one band is definitely 
broken by the virgella (text-figs. 8, a, 9). If the number 
of growth-bands may be taken as an indication of time, 
the virgella is produced later in M. dvbius than m the 
Biplograptids. There is no trace of Kraft’s “ Stfllstands- 
gurtel ” t in these metadoulse of M. dvhius. 

The initial bvd .—^The production of the initial bud is 
much more intimately coimeoted with the growth of the 
sicula than in Cl. inuiti. Unfortunately no specimen 
arrested at the formation of the foramen was isolated; 
the following description is deduced from a study of lines 
of growth, and the specimen illustrated in text-figs. 
10 & 10 , a. 

After the metasicula has been growing proximaUy for 
about 1-15 mm., its growth-bands are retarded for a short 
^ace inimediately adjoining the virgella, and on its near 
side when seen in its reverse aspect. In this way a notch 
is produced, which is bordered distaUy by a slight hood. 
AiW about five growth-bands have been added with 
this distortion, the initial bud begins to lay down growth- 
bands both distally and proxim^y about the notch, the 
two sets wedging out one against the other. Meanwhile, 
normal growth has been continuing in the remaining 
parts of the metasicula, and the notch is constricted 
aperturally into a foramen, immediately before th 1 
begins to lay down bands of growth. 

The foramen is large and elongated axially. It differs 
in this respect from the circular foramen of the Diplo- 
graptids J, no doubt because the initial individual is 
grovring sub-parallel to the sicula, and not at right angles 
to it, as in the former case. Furthermore, in the knovm 

* lau Cox, op, cit. pp. 5 & 8. 

t P. £[raft, op, cit, p. 234. 

j €f, O. M. B. Bulroan, Arkiv for Zoologi, Bd. 24 A, no. 8 & no. 9, 
many figures; Ian CJox, op, cii. fig. 6 ; P. E5aft, op, cit, Tafel xv. fig. 3. 
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cases of Diplograptids the foramen is ruptuxed through * 
the metasicula previously formed, irrespective of it, and 
the initial bud excretes layers of growth around it un- 
conformable to those of the sicula. It can be seen, then, 
that the initial bud leaves the metasicula at an earlier 
stage in M. dvbius than is the case in the Diplograptids ; 
this is reflected in the apparent situation that while in 
the latter case the metasicula does not seem to contribute 
in any way to the formation of the skeleton of the initial 
bud, in M. dubius the formation of the “ hood ” marks 
the inception of that structure, although strictly speaking 
the bud in this case does not begin until the wedging out 
of growth-lines appears f- It may be recalled that in 
certain Diplograptids the first signs of the production of 
the second theca is a hood produced by the yet un¬ 
completed first theca 

The metasicula reaches its maximum diameter with the 
last growth-layer which contributes to the ‘‘hood.” 
Below this the diameter gradually decreases in the 
apertural direction. About six bands are added before 
the metasicula is complete, and intercalation of one or two 
locally on the side opposite the virgella give rise to a 
distinct obtuse Ep on the apertural margin. 

m. Steijotueb. 

TJie first {heca invests the sicula only slightly, but 
increasingly in the distal direction. Subsequent thecae 
increase the investure, but even at the junction of the 
prosicula and metasicula only half the circumference is 
invested, and thus half the prosicula is always visible 
from outside the rhabdosome (text-figs. 12 & 13). At the 
apex of the prosicula the growth-bands of the common 
canal lap up against the nema by the addition of growth- 
bands, which taper out quickly away from the nema 
(text-fig. 19). The appearance at first is not unlike that 
of the developing metasicula about the virgella (see 
PL XI. fig. a). But the apparent similarity is a false 

* P. Kraft, op. cU. p. 226; Ian Cox, op. cU. p. 9. 

t P. Kraft, op. dt. p. 236, writes:—But the eruption occurs in 
Monograptus between the bands, and they are not destroyed, but only 
pushed apart by the sprouting bud of the first theca ” (Trems.). After 
a study of gro^h-bands in M. dvbius the writer is unable to accept 
this view. 

X O. M. B. Bulman, ArMv for Zoologi, Bd. 24 a, no. 8, many figures; 
Ian Cox, op. cit. fig. 9. 
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' ONE MILLIMETRE 

Young specimen of Monograptvs dvbvus (Suess), macerated and dissected 
the obverse side to ^ow the relation of the first theca to the 
sicula. Growth-lines are omitted from the obverse surface of the 
sicula. 

for, foramen connecting sicula with the first theca; h, “ hood ”; 
p, prosicula; s, metasicula; 2, second theca; lh 3, third theca • 

F, virgella. (A 3837.) 




Yoiang specimen of Monograptus duhius (Suess), macerated to show 
lines of growth. The nema is broken off ^ort and accidentally 
separated from the rhabdosome wall. The reverse side of the base 
of theca 3 has been removed. 
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one, for it has been sho-wn that the virgelfe is formed 
by an apertnral production and concentration of meta- 
sicular gro'wth-bands, while the nema is a hollow structure 
developed from the apex of the prosicula well in advance, 
and independently, of the common canal of the adult 


Text-fig. 14. 



ONE MILLIMETRE 


A single adult tbeca of Monograptua dubiua (Suess), isolated and 
macerated to ^ow the relation of the lines of growth of the inter- 
theoal septum to those of the free ventral surface of the theca. 

apf aperture of theca; a&pt^ interthecal septum; th, inmost portion 
of reverse lateral wall of preceding theca bent to the left to keep 
the view clear. The thickened apertural margin of this theca 
shows as a black line and marks the level at which overlap ceases ; 
F, ventral surface of complete theca; v, ventral surface of the 
succeeding theca. (A 5839.) 

rhabdosome, while the distal production of the periderm 
of the common canal at this point is due to additional 
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local growth-bands. In the specimen iUnstarated in 
text-fig. 10, where the initial bud is the only thecal 
element yet in existence, the nema (which is cut off short 
in the figure) is 1-30 mm. long, wldle the length of the 
sicula is 2-10 mm. It was not possible in this figure to 
show that the nema is hollow, although all macerated 


Text-fig. 15. 



ONE MILLIMETRE _^ 

I- --=s 

Portion of Monograptus dvbius (Sness), diowing the relation of the 
periderm to the nema cucid thecsB at the distal end of the rhab- 
dosome. 

a, diowing growth-lmes of the common canal at the jnnction with the 
nema; 6, showing growth-lines of the common canal at the junction 
with the thecae; c, periderm of the common canal. (A5843.) 
d, part of this periderm where it joined the nema, turned back 
on the specimen; sept, base of intertheced septum: lateral 

wall of theca. (A 6850.) 

specimens (including this one) show definitely that it is so. 
The serial sections often show the lumen. The micro¬ 
scopic relation of the rhabdosome wall to the nema is not 
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eaaily seen. Some transverse sections show that the wall 
bifurcates into inner and outer layers in the immediate 
vicinity of the nema. These layers pass to opposite sides 
of the nema, leaving a small triangular interspace between 
the nema and the angle of their divergence. But to 
what extent these layers cover the nema, that is whether 
they meet those from the periderm of the opposite side, 
it is impossible to see. While Berner’s four ♦ layers of the 
graptohte periderm cannot be recognised in these sections, 
it might be mentioned that the nema of M. dvbms never 
appears in transverse section as a bulge on the innAP side 
of the periderm, as his figures diow f, except in the oases 
of undoubtedly damaged sections. On account of the 
bifurcation of the periderm about it, the diameter of the 
nema lies on the axis of the periderm when seen in trans* 
verse section. 

The free ventral wall of the theose diows a wedging 
out of growth-bands down the median line, but when 
these are traced down to the interthecal septum of the 
ventral wall, of which it is a continuation, a change in 
their disposition is apparent. 

Text-:%. 14 shows a complete adult theca with the 
preceding theca removed from in front of its interthecal 
septum. A portion of this theca has been turned back 
to the left, and part of its thickened apertural margin is 
visible, showing the level at which the interthecal septum 
passes into the ventral waU of the complete theca. The 
bands of growth at the base of the interthecal septum do 
not wedge out as in the free ventral wall, but have a much 
more irregular arrangement, with the bands principally 
of lenticular shape, narrowing to each side. In this 
respect they resemble the growth bands of the “ common, 
canal,” as is seen in text-fig. 13. This is of interest in the 
light of Bulman’s observations. In considering 0. gracilis 
he writes J:—“.... along the centre of the rhabdosome 
wall there is a narrow zone, partly formed by the 
out growth bands of the thecse on either side, and partly 

• Femec later recogaised only three layers as being present. The 
skeleton in M. priodm is very thick. 

t J. Pemer, “Etudes sur les graptolites de BohSme,” 16ie partie. 
Prague, 1894, p. 10 & pi. i. figs. 1 & 8, pi. n. figs. 1 & 2. ^ 

t O. M. B. Buhnan, “ On the Graptolites prepared by Hohn : Certain 
Dipnonidian ’ Graptolites and their Development,” Arkiv for Zoolojri 
Bd. 24 A, no. 8,1932, p. 2i & fig. 15. ® 



apthS 



Serial sections of Monog^raptvs dvbius (Suess), cut on a miorotozne at 
10/A. The sections are numbered in order in the distal direction 
from the £brst appearance of the foramen. 

ap, aperture of theca; /or, foramen; m, thickened apertural margin 
of theca; p, prosicola; r, longitudinal threads of prosicula; 

metasicula; sept^ interthecal s^tum. The thecse are numbered 
as by convention. (A 5842.) 


ONE MILLIMETRE 
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by lenticular growth-bands which are confined to this 
zone, the whole structure of which is complex and irregular. 
It seems reasonable to suppose that the chitinous material 
in this region was laa^ely secreted independently of the 
thecae on either side, and this suggests that there must 
have been some more or less imdifierentiated tissue from 
which the ‘ zooids ’ were severally derived.” With regard 
to thecae the same author concludes *:—“ Some differentia¬ 
tion between proximal and distal parts of a theca may 
be sard to occur among both early (primitive) and late 
(specialised) graptoUtes, without apparently leaving any 
tra.ce on the growth lines of the thecae.” The additional 
evidence afforded by this preparation of M. dubius gives 
support to this view of differentiation of the proximal 
and distal parts of the theca, but is at variance with the 
observation that no trarse is left on the growth-lines. 
Thus there may be a close relation between the tissue 
producing the interthecal septum (i. e., the proximal 
portion of the theca) and the “undifferentiated tissue 
from which the ‘ zooids ’ were severally derived.” 

The writer is indebted to Dr. O. M. B. Buhnan for giving 
him the material from which these specimens were isolated, 
and for the benefit of his valuable opinion. He also 
thanks Professor 0. T. Jones, F.R.S., and Miss G. L. 
Elies, D.So., who were kind enough to read the manuscript 
and offer helpful criticism. 

IV. SiTMMABY. 

Specimens of Monograptus dubius (Suess) at various 
stages of ontogeny were isolated from a piece of limestone 
from Hronvall in Gottland. From examination of 
macerated specimens, dissections, and serial sections, 
comparison is made with the graptolites that have been 
described after similar treatment, and the following details 
have been established:— 

I. The ontogeny of M, dubius. 

n. The virgella is produced later than is the rule in the 
Diplograptids. 

* O. M. B. Bulman, “ Notes on the Evolution and Moiphology of 
certain Graptoloidea,” Arkiv f6r Zoologi, Bd. 24 A, no. 13, 1933, p. 26. 
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in. llie foramen of the initial bud is produced by 
notching and subsequent sealing up at the 
apertural margin of the growing metasicula, and 
not by rupture through pre-existing metasicular 
tissue as is the case in such Diplograptids as are 
known. 

ly. The initial bud is thus produced relatively earlier 
than in the Diplograptids, and the metasicula 
contributes some part to its very early structure 
by the formation of a hood.” 

V. The character of the growth-bands of the inter- 
thecal septum is described for the first time. 
These are found to resemble those of the common 
canal in habit and to differ from those of the 
distal part of the theca, thus confirming Bulman’s 
suggestion that there must have been some 
undifferentiated tissue from which the zooids ” 
were derived and that differentiation may occur 
between the proximal and distal parts of the 
thecae. 


EXPLANATION OF PLATE XI. 

Irolated specimens of Monograptus dvbiua (Suess). 
a, A 6840 ; 6, A 5841. 


XLIII .—Some Icdandic Spiders. By W, Rab Stterbiffs, 
M.A., D.Sc., F.L.S., Professor of Zoology, University 
College, Southampton, 

The University of Cambridge Expedition to VatnajOkull 
was in Iceland from June 2i?nd to August 22nd, 1932. The 
account of their work has been published in ‘ The Greo- 
graphical Journal,’ vol. Ixxxi. no. 4, April 1933. Mr. F. W. 
Anderson, M.Sc., the member of that expedition responsible 
for the zoological and geological reports of the area 
covered, is Lecturer in this department, and YQxy kindly 
brought back to me all the Arachnids he found time to 
collect on the jouniey. 

All the animals taken were secured bv him with careful 

28* 
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reference to the vegetation in which they were found. 
For convenience and under the guidance of the botanist 
to the Expedition, Mr. P. Falk, a number of ecological 
zones were determined and the fauna of each of them 
gathered as exhaustively as possible. In the following 
scheme it will be noticed that certain zones do not exist 
in the desert, while others, beiug inaccessible, could not 
be collected icom :— 

Ecological Zokes. 

A. Bare sandy desert: the dry black sand of com¬ 
minuted lava forming the great bulk of the Odatha- 
hiaun. 

B 1. Bare rock scree with disintegrating lava completely 
devoid of vegetation. 

2. Isolated plants, where screes are stationary enough 
to allow of vegetation, usually on hill-tops. 

C 1. 8dRx and dry moss. 

2. Dry pasture, 8(Mx and Fesfmca. 

D1. Wet pasture, Equisetum and Carex. 

2. Eriophorum marsh. 

3. Marginal wet moss, Polytriehum, Archangdica. 

E. Wet mud with liverworts, Marchaviia. 

F 1. Springs and small streams lined with mosses. 

2. Large streams with algee. 

3. Shingle banks in main river. 

G. Shallow temporary pools. 

H. Brackish-w'ater lagoon. 

Fig. 1 is a plan of the general arrangement of the 
zones typical of the south-east coast of Iceland and 
about 100 feet above sea-level. The zones are repeated 
in opposite order on the farther side of the river. To 
understand it the spectator is supposed to be standing 
on the edge of the cliff at foot of the difl,g r fl.m and be 
looking down from the high ground over the landscape, 
spread out beneath him. The highest point is thus his 
own position at the top of the diff and the lowest is the 
main river far below. Note the emergence of the spring 
at the base of the scree. The locality is Selhdlar. 

Fig. 2 shows a section of fig. 1 along fine XY. The 
spectator is on the top of the diff to the left side with 
solid rock, scree, and river alluvium as marked. 



437 


simA ledaridic Spiders. 

. ^ ^<1^6 relation of the zones at Hvanna- 

lindir in a typical oasis about 2000 feet above sea-level. 


Kg. 1. 

y 

1 



B 2 is a volcanic cone 'with characteristic hill-top v^eta- 
tion. 
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The spiders collected comprised the following:— 

1. Lycosa tarsalia Thor. 

2. Aran&ua diadema^La Clerck. 

3. Erigone arctica White. 

4. -v€br. marUirna Kulcz. 

5. - tirolenaia L. Koch. 

6. Draaaodea aignifer 0. L. Koch. 

7. Hilaira fHgida Thor, 

8. -sp. (immature). 

9. PhatdoiJirix hardii Bl. 

10. Roberttta arundineti Cambr. 

11. LephthypJiantea zimmermani Bertk. 

12. Ooncetium ? (immature). 

13. Meioneta ? (immature). 

The commonest Arachnid, however, was the Harvest- 
man, Mitopus mono Fabr. 


Fig. 3. 



Not one of the above list is new to science, and not 
even new to Iceland. All have been previously reported 
by such authors and authorities as Strand, Jackson, 
Brendegaard, Schehkel, and SOrensen, whose works are 
cited below. Probably the reason why no jfresh material 
came to hand is because of the bare and forbidding 
route taken by the Expedition, whose main object 
was to cross the ice-cap and ascertain its depth. No 
specimens, so far as I know, were actually captured 
on the ice itself, and none seem to have been taken on 
the peaks. 
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It may be useful now to consider each species mainly 
with regard to its ecology:— 

1. Lycosa tarsoMs Thor. 

Localities :— 


Place. Zone. No. of specimens. 

Selli61ar . B 2, C 1, C 2, D 2.. 3(?. 

H61ar . C 2, D 1. 2 cocoons. 


Note .—^Usually found under stones, 

■2. Araneus diademattis Clerck. 
Localities :— 


Plcbce. Zone. No. of ^eoimens. 

Selh61ar . B1 11 $ (5 immature). 

M^andafoss. B1 ^ 


Notes .—This spider builds a strong cable up to six 
feet long and formed of many threads. This stout cable 
is attached between rocks, and jfrom it is suspended a 
large orb web twelve to fourteen inches in diameter and 
usually set about one foot above the level of the ground. 
The spider, in each case the female, was as a rule resting 
near the middle of the silk cable. The much smaller 
and rarer male was seen only once. The young female 
Aranefus builds a circular web about six inches across and 
without any cable. She occupies the centre of the web 
and on your approach agitates it violently. 

3. Erigone arctica White. 

Localities :— 


Place. Zone. No. of specnnexis. 

Oasis (unnamed) .. B 1, C 1, C 2 9 $ (1 immature), 

Hvanmdindir .... 01 1 ^ (all immature). 

Selh61ar. P3 — 


Note .—^The grass was festooned with its webs on the 
central moss zone of Brachythecium rivulare and also on 
the two outer zones. 

Erigone arctica lives on flies belonging to the families 
Borboridfls, Cordyluridse, CJhironomidse, and Simuliidse, 
especially on Simvlium viUatum. 

4. Erigone arctica var. rmritirm Kuloz. 

Place. Zone. No of specimens. 

Hv€mnalindir .... X> 3 1 adult 

Note .—^Usually found imder stones. 
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5. Erigone tirolensis L. Koch. 

Place. Zone. No. of specimens. 

Hveragil hot springs .. Cl 1 $, 2 immature. 

6. Drassodes signifer C. L. Koch. 

Localities ;— 


Place. Zone, No. of specimens. 

Selh61ar. D3 ^$(1 immatiu'e). 

Lake Pveit . Cl — 


Note ,—^Found under stones near water; cocoons with 
eggs taken at Lake Pveit. 


7, Hilairafrigida Thor. 

Place. Zone. No. of specimens. 

Hveragil hot springs .. B, C 1, D 3, E. 6 ? (2 unmature). 

3 (2 do. ). , 

Note .—Cocoons with eggs found. 

K Hilaira sp. ? (specimen immature). 

No. of speoimens. 

Id. 


No. of specimens. 

1 1 (immature). 


Note .—^Found on a dead tern on the beach. 


Place. Zone. 

Selhdlar. Cl 

9. Phaulothrix hardii Bl. 

Localities :— 

Place. Zone. 

Selh61ar. C2 

Hdfh . C 2 


10. Robertus arwndvmti Cambr. 

Plckce. Zone. 

Lake Pveit. Cl 

Note ,—^Under stones near water. 

11. LephthypTiantes zimmermani, 

Plaxje. Zone. 

H61ar... 0 2 

Note ,—^Under stones. 


No, of specimens. 
1 $ (immature). 


No. of speoimens. 
2?, Id. 


12. Oonatium ? (immature specimen). 


Place. Zone. No. of specimens. 

H61ar.. D 3 15 . 

13. MeioTieta ? (immature specimen). 

Place. Zone. No. of speoimens. 

Hvannalindir. D 2, D 3. IQ. 
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Mitopus mono Fabr. 

Proved the commonest Arachnid in the collection. 
Localities :— 


Place. Zone. No. of specimens. 

Odathahrann . A 14 (J & 14 $. 

Oasis (minamed) - A, B 1, B 2, C 1, C 2, 0 3 — 

Hvannalindir. A, B1, C1. — 

Selhdiar . B 1, C 2, D 1, D 2, B 3. — 


Note .—Occasionally this Harvestman was noticed 
wandering in the desert miles distant from vegetation. 

My best thanks are due to Mr. Ainderson for collecting 
the material, and also for supplying the data required 
for this paper, to Messrs. Strand, Brendegaard, and 
Schenkel for recent literature on Icelandic spiders, and 
especially to Dr, A. Rendle Jackson for most kindly, out 
of his great experience of Palsearctic Arachnids, examining 
all the specimens, confirming names assigned by me, and 
naming all specimens new to me. 

SXJMIVIABY. 

1. Lycosa tarsaiis, commonest on dry pastures with 

Salix and Festuca. 

2. Araneus dmdem/xtus, only on bare rock screes 

devoid of vegetation. 

3. Erigone arctica, commonest on Salix and dry moss 

below stones. 

4. Erigone^a/rctica var. maritirm^ only on marginal wet 

moss with Polytrichum and Archangelica. 

5. Erigone tirdensis, on Salix and dry moss only. 

6. Drassodes signifer, commonest on Salix and dry moss, 

but always near water, also from marginal wet moss, 

7. Hilaira frigida, from hot springs. 

8. Phaulothrix hardii, in diy pasture with Salix and 

Festuca. 

9. Robertus arumdineti on Salix and dry moss. 

10. LepMhyphanles zimmerrmni on dry pasture with 

Salix and Festuca. 

11. Mitopus Tnorio was found freely on dry land, but was 

most abundant in the hot spring areas. It was 
noted, however, on the Eriophorum swamp which 
had a pH of 6-5. 
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- The total nnmber of Arachnids collected amounted to 
sixty-fire spiders, twenty-eight harvestmen, and seven 
mites yet to be determined—one hundred in all. 
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XIJV .—Otoliths of Fishes from the Lower Tertiary Forma- 
tions of Southern England. —^IV. Scleroparei, Perco- 
morphi. By G, Allan Frost, F.L.S., F.G.S. 

[Plate Xn.] 

Order SCLEROPAREI (cord.). 

Otolithus {Trigla) rhombious Schubert. 

(PL xn. fig. 1.) 

R. Schubert, “Die Fischotolithen des 6ster-ung. TertiSrs.—^in.,” 
JjJirb. der k.k, geol. Reichanst. Bd. Ivi. p. 641, pi. xx. figs. 6. 7 
(Wien, 1906). 

Besembles in the sulcus that of the Eecent species 
Ttigla Jdnmdo *, but differs in the rounded dorsal rim 
and in the depth of the ventral rim. Desmibed by 

♦ G. Allan Frost, “ A Comparative Study of the Otoliths of the Neo- 
pterygian Fishes,” Ann. & Mag. Nat. Hist. ser. 10, vol, iv. p. 260. 
pi. iii. fig. 7 (1929). ^ 
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Schubert from the Miocene of Voslau and by Priem * 
from the Burdigalian of L4ognan, S.W- Prance. 

Two specimens, 6x5 mm. Upper Eocene, Barton, 
Hampshire. 

Otolithus (Trigla) mirabilis Bassoli f- 
(PI. Xn. fig. 2.) 

Resembles in shape that of the Recent species Trigla 
lyra (Frost, t. c. p. 269, pi. iii. fig. 10), but differs in the 
absence of an upper angle in the sulcus, and in the 
opening of the cauda on the posterior rim. Described by 
Bassoli from the Middle Miocene of Monte Gibio, Italy. 

One specimen, 6x6 mm. Upper Eocene, Barton, 
Hampshire. 

Otolithus {Trigla) ovatus^ sp. n, 

(PL xn. fig. 3.) 

Shape ovate, outer side concave, inner side convex; 
dorsal rim curved, passing into the rounded posterior 
rim ; ventral rim curved, serrated, with furrows extending 
to a slight ridge above it; anterior rim with small rostrum, 
antirostrum, and excisura. Sulcus horizontal, constricted 
medianly, -v^hout angles; ostium rather narrow, cauda 
distend^, downtumed. 

Resembles that of the Recent species Trigla lyra^ 
but differs in the absence of an upper angle in the sulcus, 
in the downtumed cauda, and in the curved ventral rim. 

One specimen, 4x2^ mm. Upper Eocene, Barton,^ 
Hampshne. 

Order PERGOMORPHI {wrvt.). 

Suborder Blennioidba. 

Otolithus {Ophidiidarum) uxiUoni Schubert. 

(PI. xn. figs. 4-5.) 

R. Sclmbert, ** Obereocane Otolithen vom Barton Cliff bei Christ- 
cburch,” JfiJborb. der k.k. Geol. Reiohscuast. Bd. Ixv. p. 284, Taf. ^^i. 
figs. 30^2 (Wien, 1915). 

Sulcus resembles that of the Becent species NeobylMtes 
st&aicus (Frost, t. c. p. 124, pi. i. fig. 20). 

* F. Priem, ‘^Sur des Otolithes de Poissons fossiles des terrains 
snp^rienrs du Sud-Ouest de la Frcaice,” Bull. Soe. g4ol. de France, 
s6r. 4, vol. vi. p. 265 (Paris, 1906). 

t O. G. Bassoli, “ Otoliti fossil! terziari deU* Emilia,” Rivista Italiana 
Paleontologia, A^o xii. fase. i. p. 53, Tav. ii. figs. 40-4J (Perugia, 
1906). 
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Numerous specimens up to 6x4 mm. Upper Focene, 
Barton, Hampshire. 

Otolithus {Ophidiidarum) planus, sp. n. 

(PI. XII. fig. 6.) 

Shape long, wedge-like, outer side convex, inner side 
flat, curved longitu^ally; dorsal rim highest anteriorly; 
ventral rim gently curved; posterior rim pointed; 
anterior rim oblique, with a wide margin present between 
it and the sulcus ; there is no crest behind the cauda as 
in 0. (Ophid.) vxittoni. Sulcus enclosed, straight, tapering; 
ostium ovate ; cauda small and in line with the ostium. 

Numerous specimens up to 4 x 2 mm. Upper Eocene, 
Barton, Hampshire. 

Otolithus {Ophidiidarum) sagittaMs, sp. n. 

(PI. Xn. fig. 7.) 

Shape lanceolate, fiat; dorsal rim curved, indented 
on posterior paxt; ventral rim curved; posterior rim 
with indentation; anterior rim pointed. Sulcus enclosed, 
a lower angle present, upper margin straight; ostium 
distended ventrally; cauda small, in line with ostium. 

One specimen, 6x2J mm. Lower Eocene, London 
Clay, Worcester Park, Surrey. 

Otolithus {Ophidiidarum) symmeiaricus, sp. n. 

(PL XII. fig. 8.) 

Shape lanceolate, biconvex; dorsal rim straight, 
forming angles with the anterior and posterior rims; 
ventral rim curved, regular; posterior rim rounded; 
anterior rim pointed, upper part oblique. Sulcus straight, 
iresembling t^t of 0. {Ophid.) sagiUdUs. 

One specimen, 5^ x 2| mm. Lower Eocene, London 
Clay, Isle of Sheppey. 

Otolithus {Ophidiidarum) sheppeyensis, sp. n. 

(PI. XII. figs, a-11.) 

Shape ovate, biconvex, outer side smooth; dorsal lim 
low; ventral rim curved; posterior rim oblique, forming 
point with ventral rim; anterior rim oblique. Sulcus 
endosed, with lower angle; ostium ovate; cauda small 
and downeurved. 
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Resembles in outline 0. {Ophid.) dijformis var. joachimica 
Koken* from the Middle Oligocene of Joachimsthal, 
but differs in the smooth outer side and in the narro-w^er 
sulcus. 

Five specimens up to 6 x 3 mm. Lower Eocene, London 
day, Isle of Sheppey, and Worcester Park, Surrey. 

OtoliOms {Ophidium) biscaicum Sulc. 

(PL Xn, figs. 1^14.) 

Described by Sulc from the Bartonian of Biarritz f. 
It resembles in shape the otoliths of the Recent species 
Ophidium barbcdum (Frost, t. c. p. 125, pi. i. fig. 22), 
but differs in the sulcus, which resembles that of Neo- 
bythites {t c, fig. 20). 

Eight specimens from Barton, two from Sheppey, 
av. 4x3 mm. Upper Eocene, Barton, Hampshire, and 
Lower Eocene, London day, Warden Point, Sheppey. 

Otolithus {Ophidium) biarritzense Sulc. 

(PI. XII. fig. 15.) 

Jaroslav Sule, t, c. p. 82, pi. ii. fig. 13 o. 

Described by Sulc from the Bartonian of Biarritz, this 
species differs from the preceding forms in the undivided 
sulcus and in the small prominence on the anterior rim, 
above which a small groove descends to the sulcus. 

One specimen, 5x4 mm. Lower Eocene, London day, 
Worcester Park, Surrey. 

Otolithus {Ophidiidarum) rv^osus, sp. n, 

(PI. xn. fig. 16.) 

Shape ovate ; outer side convex, smooth ; inner side 
fiat, depressed, with a narrow groove above the sulcus. 
Dorsal rim irregular ; ventral rim deepest anteriorly; 
posterior rim small, rounded; anterior rim oblique. 
Sulcus enclosed, horizontal, divided. 

One specimen, 4jx3J mm. Lower Eocene, London 
day, Worcester Park, Surrey. 

* E. Eloken, “ Neue Untersuchungen an tertiaren Fisch-Otolithen. 
—II.,” Zeitschr. der deut. geol. Gesellschaft, Bd. xliii. p. 77, pi. i. 
fig. 7 a (Berlin, 1891). 

t Jaroslav Sulc, “ Les Otolithes du Pal^g^ne des Environs de Biar¬ 
ritz,” Rospravy Sti-tniho geol. list. Ceskoifiovensk6 Republicky, vol. vii. 
p. 81, pi. ii. fig. 11a (Prague, 1932). 
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OUAithiis {OphMiiicmm) degans, sp. n. 

(PL XII. fig. 19.) 

Shape ovate, outer side furrowed, inner side flat; 
dorsal and ventral rims curved and dentated; posterior 
rim pointed; anterior rim rounded. Sulcus enclosed, 
divided by s%ht lower angle. 

Resembles 0. (Ophid.) oocndtus Koken, from the Middle 
Oligocene of Offenbach, A.M. (S c. pi. vi. figs. 1-1 a), 
but differs in the regularity of the outline and in the 
upturned anterior part of the sulcus. 

One specimen, 2x1^ Upper Eocene, Barton, 

Sampshire. 

Otolithvs {Ophidiidarum) hilgendorfii Koken. 

(PI. Xn. figs. 17-18.) 

E. Koken, 1891, t, c. p. 77, Ts£. v. fig. 14. 

In the example figured as no. 17 the shape is ovate, 
thick, and biconvex; the outer side is umbonated, and 
the sculpturing of the inner side prominent; the length 
is exactly twice the height. In another specimen (no. 18) 
the shape is longer and the posterior part tapered; the 
inner side is flat, and the length is more than twice the 
height. 

Jxx both the sulcus is undivided and enclosed, with a 
depression above it. 

Described by Koken jfrom the Lower Oligocene of 
Lattorf, Germany. 

Six specimens, SxlJ to 8x3^ mm. Upper Eocene, 
Barton, Hampshire. 

EXPLANATION OP PLATE Xn. 

Fig. 1. (Trivia) Sclmbert. 

Fig. 2. -(-) mirabilis Bassoli. 

Fig. 3.-(-) ovatu6. Bp. n. 

Figs. 4, 5.- toaUoni Schubert. 

Fig. 6. -(-) planus, sp. n. 

Fig. 7.-(-) sagiMdLis, sp. n. 

Fig. 8. -(-) symTn^inritms, sp. n. 

Figs. 9, 10, 11.-(-) sheppeyensis, sp. n. 

Figs. 12, 13, 14. - {Ophidium) biscaicum Sulc. 

Fig. 15. -(-) biarrUzense Sulc. 

Fig, 16. - {Ophidiidarum) rvgosus, sp. n. 

Figs. 17, 18. -(-) hilgendorfii Kok. 

Fig. 19. -(-) elegans, sp. n. 
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XLV.— The Elk of Siberia. By Ebgae N. Barclay. 

(Prom the Department of Zoology, British Museum 

(Nat. Hist.).) 

SnrcE Lydekker gave the specific name of bedfordice 
to the elk of Siberia (Proc. Zool. Soc. 1902, vol. i. p. 109) 
much has been written concerning the validity of t^ 
species, Eothschild {ibid. vol. ii. p. 317) strongly supporting 
Lydekker’s view and LOnnberg and Elwes {ibid. p. 363 
and 1903, vol. i. p. 147) being equally emphatic in 
rejecting it. The species was differentiated on the character 
of the antlers, which are usually of the forked, non-pahnate 
type, but all these authors either overlook or fail to stress 
the very essential point that palmation of antlers is not 
a constant character in any living deer. If we fail to 
recognise this fact we could with equal justice specifically 
separate the fallow deer of the New Forest from the 
typical form of Dama merely because the majority of the 
bucks from that locality develop non-palmated antlers. 
There are in the British Museum more than forty pairs 
of antlers from the New Forest, and the majority are 
without a trace of palmation. In all the Cervidse actual 
antler structure does afford a character of systematic 
value, but palmation is a variable modification which 
tends to obliterate, but never to alter, the actual pattern. 
Pocock has aptly described palmation in the antlers of 
Alces as the development of bony tissue between the 
tines ” (Proc. Zool- Soc. part 2, 1933, p. 394). All 
antler growth is primarily dependent on the quality of the 
sub-soil and the suitability of the browsing and grazing. 
Heredity is also a factor, but this is never strong enough 
to coimteract the effects of poor feeding. In the case of 
the elk abundant production of antler tissue manifests 
itself in palmation and this not only varies from the cause 
already named, but also with age. The Siberian elk 
material in this country is extremely scanty, of the five 
pairs of antlers that I have examined three are in Lord 
Rothschild’s Museum at Tring and two are in the British 
Museum. All of these specimens are poorly developed, 
and, as might be expected, show no palmation. A much 
finer example in the Hagenbeck cofleetion at Hamburg 
displays a moderate degree of palmation, whilst Elwes 
states that the only horns of the elk which he succeeded 
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in obtaining in the Altai Mountains in 1898, which are 
now in the St. Petersburg Museum, were palmated in 
precisely the same manner as those of the Norwegian 
elk,’’ and others which he saw in Russian collections had 
well-developed palmation (Proc. Zool. Soc. 1903, vol. i. 
p. 148). 

Non-palmated antlers of the elk from other localities 
appear to be indistinguishable from Siberian examples, 
and the following specimens of this type in the British 
Museum have been examined—^two from Sweden, one 
from Norway, two from Russia, one from Ontario, Canada, 
and a single antler labelled North America. The elk 
(moose) attains its highest development in North America, 
but the assumption not uncommonly expressed, that\ its 
antlers are always palmated, is incorrect. 

Lydekker’s diagnosis of bedfordice was based entirely 
on the antlers, and on these grounds I do not accept the 
species as valid. In his later writings he relegated it to 
subspecific rank, but until material is available to compare 
skins and to gain an understanding of age and seasonal 
changes of coat it can hardly be regarded as entitled to 
distinction. 


XLVI.— Critical Notes on some Neotropical Species of 

Tomaspis {Homoptera^ Cercopidse). By W. E. China 

and J. G. Myees, M.A., Sc.D. 

In the course of investigations by Dr. J. G. Myers and 
Mr. A. Pickles on the sugar-cane froghopper {Tomaspis 
saccharina Distant) other species have been studied 
in Trinidad and on the mainland both for ecological 
reasons and in the search for parasites, and it was 
desirable that all these forms should be authoritatively 
determined. The species here considered, having been 
selected for economic or comparative interest, represent 
but a small proportion of the large and unwieldy genus 
Tomaspis, and neither do they comprise all the forms 
occurring in the region (mainly north-eastern South 
America) traversed. Schmidt (1920, p. 65) * has already 
pointed out the desirability of dividing up the old 

* “Tribus Isehnorhinini, Beitrag zur Kenntnis der Cercopiden 
(Rhynchota Homoptera),” Stettin. Ent. Zeit, Ixxxi. pp. 65-96. 
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genus Tomaspis^ but the segregates long ago proposed 
by Amyot and Serville did not prove very workable, 
Schmidt recognizes six genera, grouped in a tribe Ischno- 
rhinini, containing species obviously only distantly related 
to the material studied in this paper. In the present 
study very definite groups among the more typical 
members of the genus have been found to be correlated 
with form, naale genitahc structure, and ecological charac¬ 
ters. Without examining all the available species of 
Tomaspis it is impossible to ascertain the limits of these 
groups, and they have accordingly been given no nomen- 
clatorial standing, but axe merely indicated by the name 
of a typical species (c. g,, the sacchariria group). 

The material considered in this paper was collected 
almost solely in Trinidad, Tobago, Venezuela, the Guianas, 
and the Lower Amazon. Species from outside these limits 
were only included when they were obviously closely 
related. Within these limits the species listed probably 
comprise a sufficient proportion of their respective groups 
to enable forms discovered later to be placed easfly 
according to their relationships. 

The groups can be summarized as follows :— 

I. Sagcjsabiii-a Group. 

To this belong the following species :— 

Tomaspis saccharina Distant. St. Vincent, Grenada, 
Trinidad. 

T. carmodyi Kershaw. Tobago. 

T. bodkini Williams. British Guiana, Venezuela. 

T. propinqua Walker. Venezuela. 

jT. demissa Walker. Venezuela. 

T. postica Walker. Mexico. 

T. flavilatera Urich. British Guiana (coast). 

Probably T. varia Fabr. (Cayenne) is a member of this 
group, but we have no material. 

Except for T, flavilatera^ which is exceedingly close 
structurally to saccharina^ but aberrant in coloration, 
the colour and pattern in this group axe remarkably 
constant, consisting essentially of a dark, brownish 
or black ground, with two red, orange, or yellow bands 
or series of spots across the folded tegmina. The size 
is small and shows little specific or individual variation. 

Ann. db Mag. N. Hist. Ser. 10. VoL xiv. 29 
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Ecologically, so far as we know, all are grass-feeding 
species, and the nymphs of all place their spittle-masses 
low down on the host, sometimes actually below the 
surface of the ground. Whether the habit of sacchariTia 
of laying a large proportion of its eggs actually in the 
soil is general or not we do not yet know. 

The male genitalia show great constancy in the 
sedeagus, but there are excellent specific characters 
in the genital plates and the parameres. Two sub¬ 
groups may be distinguished on the shape of the genital 
plates, while postica shows the most distinct parameres. 
The genital plates of saccharina, propinqua, and demissa 
have an apical tooth, while those of bodJdni, carmodyi^ 
and postica are apicaHy truncate. 

n. Tsssjba Group. 

Tcmaapis terrea Germar. Lower Amazon, Argentina. 

T, morialis^ sp. n. Lower Amazon. 

T. rhynchosporoBf sp. n. Venezuela, British Guiana, 
Lower Amazon. 

T. incompleta Walker. Lower Amazon. 

T. pichl^, sp. n. Lower Amazon. 

The colour and pattern are fairly constant, but there 
is a much greater variation in size than in the sacchariTia 
group. The prevailing colour is a fawn, sometimes, 
as in terrea, unrelieved by spots or bands, but darkened 
on the extremities and the head. More often there are 
pale markings, of which the most constant are a costal 
band and a claval stripe, these forms considerably re¬ 
sembling jT. flamlatera, 

AU are grass-feeding species save T, rhynchosparce, 
which is closely attached to savannah sedges of the 
genus Bhynchospora. AU save T, morialis, which in 
this respect resembles tristis, are terrestrial forms, placing 
their spittle-masses on the surface of the ground at the 
base of the plants. All except T, incompleta, which is 
an original forest species like T, saccharina, are savannah 
forms. 

Within this group the male genitaUc structure suggests 
a division into two sub-groups, one, containing terrea, 
monalis, and rhynchosporce, in which the cedeagus is 
similar, the main differences l 3 dng, as in the sa^ha/riTia 
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group, in the parameres and genital plates; and the 
other, consisting of incompleta and picklesi, agreeing 
in the corrugated genital plates, but differing strikingly 
in the cedeagus. 


HI. Tsistis Grottf. 

Tomaspis tristis Fabr. Trinidad, Guiana, Lower 
Amazon. 

T. mura^ sp. n. Lower Amazon. 

{T. ivieda Walk. MS. is syn.) 

These are large and (save some males) dark, obscure- 
coloured species, usually some shade of brown with two 
broken lines of yellowish or red spots. There is a greater 
difference between the sexes than in the two previous 
groups. 

They differ from all the species previously considered 
save T. morialis in frequenting the upper part of the 
grass-host, usually placing their spittle-masses in close 
proximity to the growing point. 

In male genit^c structure the main differences lie 
in the parameres. The sedeagus strongly resembles 
that of the saccharina group, but its paired appendages 
are broader. 

In this group the frons is markedly angularly prominent, 
not only much more so than in the terrea group, but 
distinctly more angulate than in the saccharina group. 

Isolated Spboibs. 

T. rubra Linn., T, pubescens Fabr., and T. lineola Fabr. 
are all very distinct in male genitalic structure from any 
of the above groups, and also inter se. T. radicis is 
apparently closely related to T. undviata LaU., from 
Ecuador, the type of which (and only available material) 
has, unfortunately, the abdomen missing. It is widely 
distinct from any of the other species seen. Of course, 
all these four species may eventually prove typical of 
wider groups when material from other areas is examined. 

The rest of the paper deals with the synonymy and male 
genitalic structure of the species considered, with the 
description of new forms. A synonymic hst, with refer¬ 
ences to the original descriptions, is appended. 

29* 
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The Sacckarina Group. 

Ctomaspis sacchariTia Dist. (Pig. l,b & i; fig. 2, c.) 

The St. Vincent record for this species, known otherwise 
only from Trinidad and Grenada, is based on only two 
specimens in the British Museum; but the record must 
nevertheless be considered authentic, the material having 
been taken by the well-known collector H. H. Smithi 
This distribution is closely paralleled by that of certain 
Diaircea species in the I^pidoptera. The dissection 
of the male genitalia was made ortihe holotype (Trinidad, 
no specified locality). 

Tomaspis carmodyi Kershaw. (Pig. 1, c; fig. 2, e & A.) 

This species is recorded only from Tobago- We have, 
however, examined several females from the northern 
part of Trinidad which seem identical with carmcdyi, 
but no males have yet been available to authenticate 
the record. The dissection of the male genitalia was 
made on the holotype (Tobago, Old Grange). 

Tomaspis bodkini WOliams. 

(Pig. l,d&k; fig. 2, a.) 

Of all the mainland species this is superficially the 
nearest to sacchariria. In the male genitalia, however, 
it shows closer relationship to carmodyi. It has been 
taken in the North-west District, British Guiana, the 
Orinoco Delta, Ciudad Bolivar, and the Pakaraima 
Mountains. The dissection of the male genitaKa was 
made on a topotype from the original series on which 
the first description was drawn up by Pickles (1932), 
the species having been published by Wfllian^ (1921) 
as a coloured figure without description. 

Tomaspis propinqua Walker. 

(Pig. 1, e &j ; fig. 2, 6.) 

The dissection of the male genitalia was made &B. the 
holotype from Venezuela without precise locality. 
Exactly similar material has been taken in the Valley 
of Caracas. Williams collected it at La Guaira. 

Tomaspis demiasa Walker. 

(Pig. 1, u & A ; fig. 2, /.) 

The dissection of the male genitalia was made on the 
holotype from Venezuela without precise locality. This 
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remains the only material seen. It resembles carmodyi 
in form and pattern, with the posterior fascia reduc^ 
to a costal spot. It is considerably paler than the average 
of carmodyi. The genitalia show it to be very closely 
related to saccharina. T, semifascia Walker (1861, 
p. 679) is, contrary to LaUemand’s opinion, distinct 
from T. demissa (1861, p. 684),* but is represented only 
by two females. The fasciae are more nearly complete 
and bright red instead of dull yellow. The type is from 
Venezuela and an exactly similar female from Colombia, 
so the range is probably more western than that of 
demissa. T. semifascia Walker, of 1869, is, as shown 
below, an entirely different species, but as it falls in the 
synonymy of tristis Fabr. there is no need for a new 
name. It was erroneously sjnonymized by Lallemaiid 
(1912, p. 97) with T. rvhra Linn., which it does not 
resemble. 


Tomaspis postica Walker. 

(Fig. hg&l; fig. 2, d.) 

The male genitalia are figured from an allotype from 
Atoyac, Vera Cruz, Mexico, selected in comparison with 
the holotype, which is a female from an unknown locality 
in Mexico. This species is practically identical in size, 
colour, and pattern with bodJeini, not smaller as Williams* 
plate would indicate. In spite of this extraordinary 
resemblance, the paramere of postica is structurally 
the most isolated in the group. 

Tomaspis flavilatera Urich. 

(Fig. 1,/; fig. 2, gr & f ; fig. 7, b.) 

The male genitalia are figured from the holotype 
(Experiment Fields, Botanical Gardens, Georgetown, 
Demerara). In colour and pattern this species would 
appear to belong to the terrea group, but the male 
genitalia are very similar to those of sacchariTui. 

The Terrea Group. 

Tomaspis terrea Germar. 

(Fig, 3, a ; fig. 4, 5 ; fig. 6, a ; fig. 7, c.) 

The type-locality is “ Brasilia.” There is a long series 
in the British Museum from the Argentine, but the 
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prav.ilifl.n material from Marajo Island (J. G. Myers) 
agrees more closely •with the original description, and 
a plesiotype has been selected from it for the figure 
of the male genitalia. The genitalia of the Argentine 
specimens are closely similar. 


Kg. 3. 



Dorsal view of left-hand male paramere:—o. Tomaspis ierrea Germ.; 
6 . T. morialis, sp. n.; c. T, rhynochosporsst sp. n.; d, T. incom- 
pleta Walk,; e. T, pickled, sp, n.; /. T, radicie, sp, n. 


Tomaspia morialis^ sp. n. 

(Eig. 3,6; fig. 4, e; fig. 6, e; fig. 7, d.) 

Dull dark brown, 'with the frons, clypeus, anterior 
two-thirds of pronotum, basal half of scutellum, basal 
third of costal margin, outer half of davus, small triangular 
spot at base of oorium between olaval and costal stripes, 
and two round spots on a level -with apex of clavus 
(one on the costal margin and the other on the innAr 
margin of the corium) dull yellow. Pronotal scars and 
lateral margins of pronotum dark brown. Legs pale 
brown, "with the trochanters, apices of femora, extreme 
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base of tibiae, and the whole of the hind tibiae pale sordid 
yellow ; tarsi dark brown. 

The pronotnm and tegmina are covered with dense 
pale yellow pubescence, which is distinctly longer than 
in terrea. 

Prons feebly globose, much less produced than in 
terrea. 

Male genitalia as figured. 

The female resembles the male, but the whole pronotum 
is sometimes yellow save a narrow lateral margin. There 
is also a pallid spot around the ocelli. 

Length, male 10*2 mm., female 10-6 mm. 

Holotype and aUotopotype^ Parana do Ramos, Lower 
Amazon (J. Q. Myers). 

Described from four females and three males from 
Lower Amazon (between Santarem and Parana da Eva) 
and Madeira River. 

The specific name is taken from the favourite host-plant, 
the grass, Mory {Paspalum fasciculatum). 

Tomaspis rhynchosporce^ sp. n. 

(Fig. 3, c ; fig. 4, c; fig. 5 6 ; fig. 7, e.) 

Bright fulvous, the tegmina distinctly paler, especially 
towards the costal margin, with the clavus slightly 
infiiscate. Abdomen beneath with the disc dark brown. 
Tarsi and spines of tibiae black. 

Tegmina very finely and densely punctate. Pubescence 
similax to that of terrea but less dense. 

Frons feebly globose, much less produced than in 
terrea. 

Male genitalia as figured. 

The female resembles the male in colour and form, but 
indications of a costal stripe more distinct. 

Readily distinguished from all other Tomaspis known 
to us by its small size. 

Length, male 6-2 mm., female 6*0 mm. 

Holotype and allotopotype^ Mt, Roraima, Venezuela 
(J. O. Myers). 

Described from one male and five females, all topo- 
typical. This species occurs also at Para and on the 
Rupununi savannahs of British Guiana. It is purely 
a savannah species attached closely to sedges of the 
genus Bhynchospora^ whence the specific name. 
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Tomaspis incompleta Walker. 

(Kg. 3, d:; fig. 4, a; fig, 6, c; fig. 7, g.) 

Dull brown, a stripe along the basal half of the costa, 
another down the middle of clavus, and two- spots level 
with the apex of clavus, one at the costal margiu and one 
at the inner margin, pale yellow. Metapleura posteriorly 
yellow. Tibial spines and tarsi dark brown, except the 
base of the first tarsal segment of the hind leg, which 
is paler. Anterior lateral margins of vertex fulvous. 
Pubescence similar to that of terrea. Prons feebly 
prominent. 

Described from the holot 3 rpe, which is a female fromPara. 

Male, venter dull orange (instead of dull brown). 
Pubescence sparser. Described from allotype, select^ 
from a series of Para specimeias to agree with the holotype. 
The male genitalia are drawn from a Tapajoz specimen, 
but the allotype was dissected and compared. 

Length, male 8'5 mm., female 9*0 mm. 

The holotype and only material of T. diluta Walker 
is synonymous with this species. It comes from the 
Amazon, locality unspecified. 

In fresh examples of both sexes the venter is orange- 
brown, and in some specimens there is a small oblique 
pale spot lying along the claval margin of the corium, 
slanting anteriorly towards the costa. 

Redescribed from six males and three females from 
Para and Rio Tapajoz (Pordlandia). It frequents forest 
clearings and margins. 

Tomaspis pichlesi, sp. n. 

(Pig. 3, c ; fig. 4, 6 ; fig. 6, d ; fig. 7,/.) 

Rather dark shining brown, eyes and vertex nearly 
black, the tegmina pale yellowish brown, with a stripe 
along the basal half of the costa, another down middle 
of clavus, becoming obsolete beyond the middle, pale 
yellow, the area between the two stripes dark brown. 
The inner angle of clavus along apex of scutellum also 
infuscate. Spines of tibiae and the tarsi, except base of 
first segment (in hind tarsi), dark brown. Venter dark 
ferruginous brown. Prons feebly globose. Pubescence 
as in t&rrea, 

Male genitalia as figured (holotype). 

Length, male 7-2 mm., female 7*7 mm. 
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Kg. 6. 



Apices of male subgenital plates to. Tomaspis terrea Germ.; b. T, 
rhynchcsporm, qp. n.; c. !P. inemuplOa Walk.; d. T, pickled, 
ffp, n.; e, T. ^norialis, ap. n.; /, T. radids, n. 
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Hdlotype and aUotopotype, Santarem, Amazon {J. O. 
Myers). 

Described from one male and eight females, all topo- 
typical. This species, which is purely a savannah form, 
associated especially with the grass, Paspalum carinatwm, is 
dedicated to Mr, A. Pickles, Entomologist to the Trinidad 
Sugar-Cane Investigation Committee, in recognition of his 
intensive ecological studies of this and other froghoppers 
in the neighbourhood of Santarem. 

The Tristis Group. 

Tomaspis tristis Fabr. (Fig. 6, a, d, & jr; fig. 7, a.) 

As there is a good figure of both sexes in Williams’ 
paper (1921, pi. i. figs. 16, 17) it is not necessary to 
redesciibe this species, which was described by Fabricius 
from South America, locality not specified; but Stoll’s 
figure, to which Fabricius referred in his original de¬ 
scription, was based on a specimen from Surinam, as were 
also Williams’ illustrations. We have material from 
Trinidad, British Guiana, and the Lower Amazon, and 
have selected a male plesiotype from Santarem, as 
agreeing closest with Stoll’s plate. The male genitalia 
are figured from this specimen. There is a striking sexual 
dimorphism in colour and pattern, well shown in Williams’ 
plate. 

T. guppyi Urich, of Trinidad, appears to us indistin¬ 
guishable from tristis, and the male genitalia (fig. 6, 6, 
e, & h), dissected from a topotype specimen, agree very 
well. T. semifascia Walker (1859), from Para, Brazil 
(holotype), is also synonymous. T. suffusa Walker, 
of which the holotype male is from an unknown locality, 
is distinctly the same species, and we have figured the 
sedeagus (fiig. 7, a) as typical of the tristis group. T. std- 
lata Walker, holotype female from Para, is almost 
certainly synonymous with tristis, and T. l2-punctata 
Walker, holotype from Cuenca, agrees doubtfully with 
this. 

Tomaspis mura, sp. n. (Pig. 6, c, f, & i.) 

Male similar to tristis (especially to the female thereof), 
but colour paler and markings more obscure, and the 
basal region of the tegmiaa in front of the three anterior 
spots is entirely pallid. Prons, pleura, and legs sordid 
yellow. Apices of tibial and tarsal spurs black. Venter 



Male sedeagns seetn from the left :—tristia group : a. T, auffusa WaQc. 

MiccAartnogroup: b. T.ftavilateraijiich. ferreti group; 
c. T. t&rrea Germ,; d. T. morialis, ap. n.; e. T, rhy^nchoaporsB^ 
n.; /. T, picklesi, sp. n.; g. T, incompleta Wc^. Isolated 
soecies: h, T. radiciSf sp. n. 
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dull brown, posterior margins of segments paler. Pubes¬ 
cence as in tristis. Shape of frons also similar, but vertex 
shorter and more rounded apioaUy than in trietis. 

Male genitalia as figured (holotype). 

Female without the pale basal region of tegmina. 

liOngth, male 11*0 mm., female 11-4 mm. 

Holotype and allotopotype, Parana do Ramos, Lower 
Amazon {J. Q. Myers), 

Described from two males and five females from the 
Lower Amazon (Parana do Ramos and Santarem) and 
“ Santo Paulo, Amazones ” (^ic), the latter an old specimen 
(1879). 

The specific name is that of a formerly dominant tribe 
of Amazonian Indians. 

Isolated Species. 

Tomaspis roMcis^ sp. n. 

(Fig. 3,/; fig. 4,/; fig. 5,/; fig. 

Black or dark brown. Anterior lateral margins of 
vertex in front of eyes, a median longitudinal stripe 
down the frons, the lateral margins of the pronotum, 
two narrow undulating transverse fasciae on tegmen 
(one just below apex of scutellum, the other level with 
apex of clavus), a small area near base of claval suture, 
bright red. IVont and middle legs dark brown, hind 
legs and bases of front and middle tibiae ferruginous. 
Metapleura and abdomen bright red. Pubescence mode¬ 
rately dense and much longer than in tristis or terrea, 
Frons moderately globose, not angularly prominent 
as in tristis. Hind tibial spines very long, 

Male genitalia as figured (holotype). 

Female resembles male. 

Length, male and female, 12 mm. 

Holotype and allotopotype, Turn, North-west District, 
British Guiana (J. 0. Myers). 

Described from two males and two females, all from 
British Guiana of North-west District, Mazaruni Head, 
and near Roraima. 

This is an exclusively virgin rain-forest species, the 
spittle-masses occurring on the forest-floor, attached 
to roots of unknown trees. 

Very similar in general appearance to T. undulata 
Lall., but the transverse fasciae are somewhat broader 
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and less sinuate than in this species. The firons is more 
globose and less angular in our species. The only avail¬ 
able material of mdvJata is the holotype (with abdomen 
missing) from Ecuador (Province of Tungurahua, B. 
Hover), 

Tomaspis rubra Linn. 

Linnaeus states, in the origiaal description, habitat 
in America.” The t3Tpe is not among the Linnean material 
in London. 

Tomaspis lineola Fabr. 

In the ^ Genera Insectorum ’ (fasc. 143, pi. iv. fig. 7) 
this well-marked species is figured as T, lineclata Am. & 
Serv., which it does not resemble. Schmidt (1920, p. 66) 
has already pointed out that this figure is not lineolata. 

Synonymic List of Species considered. 

Tomaspis saccharina Distant. 

Ann. & Mag. Nat. Hist. (8) vol. iii. p. 196 (1909). 

T. carmodyi Kershaw. 

Dept. Agric. Trinidad, Special Circ. 6, p. 6, figs. 4, 10 (1913). 

Bull. Ent. Res. vol. iv. p. 143 (1913). 

T- bodkini Williams. 

D^t. Agric. Trinidad & Tobago, Mem. 1, pi. i. fig. 6 (1921). 

Pickles, Stylops, vol. i. pt. 1, p, 14, fig. 1 (1932). 

T. propinqtta Walker. 

List Horn. BJSl. pt. 3, p. 671 (1851) {Triecphora). 

y. demissa Walker, 

List Horn. BM. pt. 3, p. 684 (1851) {Monecphora). 

y. semifascia Walker, 

List. Horn. B.M, pt. 3, p. 679 (1851) {Moneqphora). 

y, postica Walker. 

List Horn. B.M., Suppl. p. 177 (1858) {Mtmecphora), 

T. flavilatera Urich. 

Bull- Ent. Res. vol. v. p. 43, figs. 1, 2 (1914). 

y. terrea Germar. 

Mag. Ent. voL iv. p. 46 (1821) (Cercopis). 

y. morialis C. & M,, sp. n, 
y. rhynckosporce C. & M., sp. n. 
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T. incompleta Walker. 

List Horn. B.M. vol. iii. p. 684 (1851) (Moneophora), 

T. dikOa Walker, Ins. Saund., Horn. p. 92 (1858) {Sphenorhina), 

T. pieUesi 0. & M., sp. n. 

T. tiistia Fabr. 

Syst. Rhyng. p. 90 (ii.) (1803) {C&rcopis), 

Stoll, Ci^. pi. xvi. fig. 88 (1788). 

T. semifascia Walker, Ins. Saund., Horn. p. 88 (1858) (Sphenorhina). 
T, euffusaWskUksCf List Horn. B.M. pt. 3, p. 689 (1851) (Sphenorhina), 
T, ateUata Walker, List Horn. B.H. pt. 3, p. 691 (1851) (Sphenorhina), 
T, gvppyi Urich, Bd. of Agrio. Trinidad, Giro. 9, p. 30, fig. 6 (1913). 

? T, 12-punctoto Walker, Ins. Saund., Horn. p. 90 (1858) (Sph^norMria), 

T. mura C. & M., sp. n. 

T. radids C. & M., sp. n. 

T, rubra Linn. 

Syst. Nat. I2th ed. vol. i. pt. 2, p. 711 (1767) (Cicada), 

T, lineola Fabr. 

Syst. Rhyng. p. 94 (33) (1803) (Cercopis), 

T. lineolata Lall. (neo Am. & Serv.), Gen. Ins. fasc. 143, pi. iv. 
fig. 7 (1912). 

T. pvbeacma Fabr. 

Syst. Rhyng. p. 93 (24) (1803) (Cercopis), 

Addendum, . 

The Cercopid generic name LMeTiumdia China, Bernice 
P. Bishop Museum, Bull. 113, Pacific Ent. Surrey Publ. 6, 
art. 8, p. 39,1933, is preoccupied by the Membracid genus 
LaUemcmdia Funckhouser, Joum If.Y. Ent. Soc. ttt , 
p. 33,1922, and is herewith renamed Lcdlemandana, nom. 
nor. 


XLVII.— A new Orasshopper Omus of intermediafe SvA- 
family Chamcters, and aHher interesting (Mhoptera from 
Morocco. By B. P. Uvabov. 

Owing to the kindness of Monsieur P. Begnier I hare 
receired some Orthoptera collected by his collaborators, 
mainly by Monsieur Run^, in rarioijs parts of French 
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Morocco. Of particular interest were M. Rungs’ captures 
in the recently pacified areas of the southern Moroccan 
Sahara, which still remains practically unexplored. 

Apart &om several species not yet recorded from 
Morocco, the collection included a specimen of a remarkable 
wingless grasshopper, which it proved difficult to place 
in one of the recognized subfainilies of Acrididse, while 
it exhibited characters of two distinct subfamilies at the 
same time. 

The presence of several species new to the country 
in this relatively very small collection indicates that 
the Orthopterous fauna of Morocco is still far from being 
exhausted by the recent studies of Werner, and the 
latest total of 252 species (Werner, Sitzber. Akad. Wiss. 
Wien, mat.-nat. Kl. Abt. i. vol. cxli. 1932, p. 112) can¬ 
not yet be regarded as approaching the final. 

It is to be hoped that a thorough exploration of the 
southern territories will be undertaken by resident 
entomologists, and particular attention paid to small 
wingless forms. 


Aerididss. 

Anambsacbis *, gen, nov. 

Although lacking the prostemal tubercle, this genus 
should be placed in the subfamily Catantopinse next 
to the genus Dencorys^ firom which it differs by the 
fusiform apterous body, the absence of the abdominal 
tympanum, and the structure of the vertex. 

Antennss short and thick, rounded. 

Pace oblique. Frontal ridge somewhat projecting 
forward between the antennae, forming a distinct, if 
obtuse and rounded, angle with the fastigium of vertex. 
The anterior part of the fastigium is flat and almost 
horizontal, forming an angle with its posterior part, which 
is convex; the horizontal part is split into two by a fine 
median fiirrow continuing a very short way down the 
frontal ridge; the convex posterior part with a low 
median carinula continued on to the occiput. 

Pronotum thick, conical, not constricted, with a low 
hump in the prozona. Median carina low, thick, with 

* An Amdid of intermediate characters. 

30 * 
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a fine sulcus aloi^ the middle, intersected only by the 
typical sulcus, which is placed far behind the middle. 
TTi-nfl ■rf )aTg m obtusely excised in the middle, with the 
sides roimded. 



AnamAwcna saharss, gen. et sp. n., $. 

Prostemum very slightly incrassate anteriorly, without 
a tubercle. Mesostemal lobes small, rounded, very 
broadly separated. Metastemal lobes broadly separated. 
Abdomen tapering fiom the inflated mesothorax. 
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metathorax, and the first tergite to the apex. Tjnnpaniim 
represented by a minute opening. 

Valvse of the ovipositor short, with strong basal teeth, 
the upper ones almost concealed under the parts of the 
last tergites. 

Hind tibia slightly curved, armed with the apical 
spines on both sides. Aroha between claws of all legs 
very small. 

Aruimesacria sahatiB^ sp. n. 

$.—^Antennae not reaching beyond the middle of the 
pronotum, slightly incrassate towards the apex. 

Face and lower part of cheeks callously rugose. Frontal 
ridge moderately expanded between antennm, constricted 
under the ocellum, and strongly expanded towards the 
clypeus, its surface slightly concave, the margins 
thick, rounded. Lateral facial keels thick, irregularly 
rounded-angulate. Fastigium of vertex broadly penta¬ 
gonal, with the apex concave and incised. 

Pronotum densely covered with low, rounded, callous 
tubercles, which are more or less elongate transversely 
in the prozona and more round in the metazona, where 
they are placed more densely and confused. 

Mesonotum, metanotum, pleurse, and the first tergite 
confusedly rogulose and punctured, with a faint trace 
of a low median carinula. 

General coloration greyish-buff. Hind femur with 
three faintly visible brownish fasciae above. Hind tibia 
with the spines bright red in their basal halves and 
black apically; the inner ones each provided with a 
small black spot inwards of the base. 

Length of body 24 ; pronotum 5 ; hind femur 11 mm. 

Described from a single female taken at Tafilalet, 
Moroccan Sahara, in May 193S by M. Rungs. 

Type in the British Museum of Natural History. 

The affinity of this extraordinary insect to Dericorys 
is beyond any doubt, and is evidenced by the structure 
of the frxmtal ridge, the vertex, the pronotum, and the 
hind tibia; at the same time the new genus exhibits 
a number of characters which appear to suggest that 
it is not even a true member of the subfamily Catantopinse. 
To begin with, the structure of the prostemum, which 
has no trace of the typical tubercle, would not permit 
the inclusion of Anamesacris into Catantopinse if this 
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character is taken as an absolute one. However, a 
tendency to the disappearance of the tubercle is observed 
in some true Catantopinss, and in the genus Dericorya 
there is one species, D. ramcuihanirai Uv. (Ann. & Miag. 
Nat. Hist. ser. 10, xi. 1933, p. 249), in winch the pro- 
stemum bears only a very low tubercle; it is noteworthy 
that in D. ramachandrai the elytra are somewhat abbre¬ 
viated, and Anameaacria shows both a complete disap¬ 
pearance of elytra and wings and the absence of prostemal 
tubercle. 

Another remarkable feature of Anameaacria is the 
apical furrow of the fastigium of vertex. In all Catan- 
topinse the fastigium is either strongly sloping, its surface 
being continuous with that of the frontal ridge, or it is 
separated from the ridge by a transverse carinula. It is 
oriy in the South American Died/ronotus and allied genera 
that the fastigium of vertex has an apical furrow. This 
furrow is not such an insignificant character as it may 
appear, since a well-developed median furrow of the 
vertex constitutes one of the few characters by which 
the subfamily Pamphaginae is distiuguished. In other 
words, the presence of the furrow in Anamesacria can 
be regarded as a definite indication of its relationship 
to Pamphaginae. Another point of affinity of Anamesacris 
with the same subfamily, if less convincing, can be 
seen in the shape of the frontal ridge, which ia prominent 
between anteimae and forms an angle with the fastigium ; 
this is, again, a feature j^culiar only to a section of Catan- 
topinse, usually placed at the beginning of the subfamily. 
The short moniliform antennae of Anameaacria cannot 
be claimed as a non-Catantopine character, but this 
type of antenna is more common in Pamphaginse. 

The affibttity of Anameaacria to Pamphaginae is particu¬ 
larly striking when that genus is compared with the 
curious little genus Pamphigulua, one species of which has 
been recently described by myself from Sinai (see Boden- 
heimer and Theodor, ‘ Ergebnisse der Sinai-Expedition,’ 
Leipzig, 1929, p. 99) and two more by Ramme from 
Mauretania (Mitt. Zoolog. Mus. Berlin, xvii. 1931, pp. 193, 
196). The structure of the vertex in Pamphagulua 
clearly represents a further development of the type 
observed in Anameaacria, the horizontal anterior portion 
becoming stiU more sharply separated from the convex 
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posterior portion, and the lateral mar^ns, in consequence, 
becoming more angular in profile near the eyes. The 
pronotum of Pamphigvlus^ particularly in the two species 
of Bamme, does not differ from that in Afiamesacris, 
and the same is true with regard to the prostemum, 
which is unarmed in both genera. 

' Although the position of Pamphagtdus in the subfamily 
Pamphaginss is a somewhat isolated one, there can 
scarcely be any doubt that the genus belongs to that 
subfamily. Therefore we have in Anamesacris a genus 
which is equally closely related to Dericorys, an unquestion¬ 
able member of Catantopinse, and to a genus of Pam- 
phaginse, thus linking up the two subfamilies. This is, 
of course, not a very unexpected phenomenon, since 
the subfamily divisions within. Acrididae are mostly 
conventional, but it is an additional argument against 
raising subfamilies to a family rank, which policy is not 
infrequently adopted merely as a result of insufficiently 
wide knowledge of the group. 

The affinities of Anamesacris as discussed, above 
permit one to make an interesting suggestion as to the 
origin of Pamphaginse. It would appear that the loss 
of elytra and wings in a DericoryS‘] 2 ke insect might 
lead to an evolution in the direction of Pamphaginse. 
When the face becomes more oblique and the frontal 
ridge more prominent between antennse the anterior 
part of the fastigium of vertex sinks in relation to the 
posteriorpart and an angle with the frontalridge is formed. 
At the same time the sulcus of the frontal ridge main¬ 
tains its communication with the surface of the fastigium 
and an apical furrow of the latter is formed; a further 
development of that furrow would lead to a vertex 
of the true Pamphagine type. The disappearance of the 
prostemal tubercle in Anamesacris, as we have seen, 
is fo^hadowed already in at least one species of Deri- 
corys, while this structure in Pamphagin8B is very variable 
and often {e.g,, in Olauia) very similar to that in 
Anamesacris. The variation in the sculpturing of the 
body from Dericorys to Pamphagulus is also of interest. 
In Dericorys only a slight granulation of the pronotum 
can be seen, in Aruimesaaris the whole body becomes 
rugulose, and Parnphagvlus is as coarsely moose' and 
grained as most typical Pamphaginse. \Tod great a stress. 
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however, camiot be pkced on this character, since it is 
known to vary in accordance with the habitat of the 
insect. 

On the whole, the discovery of Ammej^acris and 
PampJi^vluSy even though they cannot be regarded 
as the forms actually transitional between Catantopinse 
and Pamphaginae, lends a definite support to Saussure’s 
statement that Pamphaginae are des Acridiens adapt4s 
au d&ert (Spic. Entom. Genav. ii. 1887, p. 11; under 
“ Acridiens ’’ that author understood Catantopinse). 

A discovery of the males in both genera must be 
awaited with great interest, since their study should 
throw some new light on the affinities of these remarkable 
members of the Eremian fauna. 

Amiamizia puppa I. Bolivar. 

Although this curious insect is not in the collection 
under study I thought it useful to discuss here its 
affinities, which have been misunderstood by previous 
authors. 

I. Bolivar described the genus Amiamizia as a member 
of OBdipodinse related to Egnatiua, but the insect lacks 
the most essential character of Egnatimi, viz., the inflexed 
mesostemal furrow. Mioreover, the only reason for 
placing Amiamizia in (EdipodinsB is the almost vertical 
jfrons, which is a character of very doubtful value. The 
author of the genus noticed the great resemblance of 
Amiamizia to PezoteUix of Catantopinse, but apparently 
hesitated to include it in the latter subfamily because 
of the absence of a definite prostemal tubercle. That 
tubercle, however, is not an absolute character of the 
subfamily Catantopinse (see above), and the perceptibly 
swollen prostemum of Amiamizia permits us to regard 
it as unquestionably a member of that subfamily. In 
the present system it should be placed in the immediate 
vicinity of PezoteUix. 

Werner’s suggestion (Sitzber. Akad. Wiss. Wien, 
mat.-nat. IQ. Abt. 1, cxli. 1932, p. 148) to include 
Amiamizia in Pamphaginse is unacceptable, since in 
the structure of the vertex there is not the slightest 
resemblance to that sijibfamily, and the shape of the male 
subgenital plate as described by him in Amiamizia is not 
a character of Pamphaginse alone. 
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I am grateful to Prof. E. Werner for a specimen of 
this species. 

Sphingonotiis diadenruitua Vosseler, 190^. 

Ain Kanaiba, Morocco, 19. vi. 1933. 

The first record for Morocco of this species, described 
this &om the AJgerian Sahara. 

SpMngomtvs lutevs Elrauss, 1893. 

Midelt, 4. vi. 1933. 

Emgwn firom Oran and Aumale in Algeria; new for 
Moroceo. 

This species is usually regarded as a mere colour-form 
of 8. azurescens, but it appears safer to consider them 
separately, since the systematics of the genus Sphingo- 
notus are in a most unsatisfactory state, and the name 
azurescens has been applied to more than one species. 

Eremnogryllus qmdrioceUata (Werner). 

1932. Leptoptemia qwtdrioceUata Werner, Sitzungsber. Akad. Wise. 

Wien, mat.-nat. Kl. Abt. i, Bd. oxH. p. 146, dg. 10. 

Ouilialam, Moroccan Sahara, 16. v. 1933,1 

Werner described his species -without stating the 
sex of the types, hut in a letter he informed me that they 
were females. The nude before me now unquestionably 
belongs to the same species, while its study permits me 
to refer the species to the genus EremogryUus of Elrauss 
because of the characteristic genital. The species 
differs from E. Jummadcs Krauss by the lateral pronotal 
caiinse being distinct, though only in the r^on of the 
pale spots near the front margin of both the prozona and 
the metazona. Measurements aamE. Mmrnadce. 

Tetdgoniidss. 

Phaneroptera dU)ida Walker, 1869. 

Erfoud, Tafilalet, 15. v. 1933. 

This species has been known only from Egypt and 
Arabia (see Uvarov, Bull. Min. A^. Egypt, no. 41, 
1924, p. 9), and its discovery in the Moroccan Sahara 
proves that the area of its distribution stretches across 
the continent of Africa. 
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XLVm. —Two Additions to the Pleistocene Cave-fauna of 
Pcdesfine (Trionyx and Crocodilus). By Dobothba 
M. A. Bate, Department of Geology, British Mnsemn 
(Nat. Hist.). 

[Plate xm.] 

Gebat quantities of animal remains have been obtained 
firom the Athlit Caves near Mount Carmel during the 
excavations which are being carried out by the British 
School of Archaeology in Jerusalem with the collaboration 
of the American School of Prehistoric Besearch, under 
the leadership of Miss Dorothy A. E. Garrod. 

It will be some time before a detailed examination 
can be made of the numerous specimens included in the 
collection, but it has already been possible to gain some 
idea of the general trend of changes in the faunas of the 
various periods represented. 

It has been indicated in a previous note (Bate, 1933) 
that the faunal assemblage of Mesolithic times differed 
considerably from that of Palestine at the present day. 
As work continued through layers containing cultural 
remains of Capsian, Aurignacian, Upper Mousterian, and 
Lower Mousterian type, so the accompanying faunas 
show certain differences and changes. In the Mesolithic 
deposits gazelles were the dominant species, and the 
mammalian fauna as a whole suggests an open savannah 
type of country with neighbouring forests. 

In the Upper Mousterian layers of the Tabun Cave, 
which are nine or ten feet thick and represent the lapse 
of a long period of time, the mammalian remains are 
almost entirely those of deer. This seems to indicate 
a plentiful rai^all in a well-wooded country. 

In the Lower Mousterian, represented by the Mugharet- 
es-Sukhul deposits (B), and by layers C and D of 
Tabun, although deer and gazelle etc. are present, 
a very great difference is seen in the fauna, and there 
are a number of species which have not been found in 
the more recent layers. Among the mammals the most 
noteworthy of these are rhinoceros, hippopotamus, 
and wart-hog. 

During the excavations carried out in 1933 remains 
of river-turtle (Tricmyx) and crocodile were discovered 
in these Lower Mousterian layers (C and D) of Tabun. 
No remains of either of these animals had previously 



been obtained from the Pleistocene of Palestine. Species 
of each of these genera need water in considerable 
quantity. It seems, therefore, necessary to postulate 
for the Palestine of Lower Mousterian times fairly open 
low country with perennial large rivers and marshes, 
while forests crowned the hills and mountains. 

Although the fact has been disputed or ignored by 
some authors, it is a matter of common knovdedge that 
crocodiles are found at the present day, or at all events 
existed until within a few years, in the marshes of the 
Zerka River, not far from Haifa; while river-turtles 
{Tricmyx) stiU live in the Nahr el Kelb, a few miles north 
of Beirut. The question naturally arises as to whether 
these are survivals from the richer fauna of the Lower 
Mousterian of Palestine, or whether the specimens now 
inhabiting these localities have found their way direct 
from the North African coast (see Flower, 1933, p. 754). 
It seems as if further discoveries will be needed to finally 
decide this point. 

Trionyx sp. (PL XIII. figs. 2-4.) 

Seven fragments of Trionyx shell were obtained from 
Tabun, six of these from Level C and the seventh from 
Level D. All bear the characteristic raised vermiculated 
pattern, but the pieces themselves are so small that their 
original position in the carapace or plastron is not always 
certain. Both the grooved anterior margin of the bone 
and the pattern of ^e ornament in the single specimen 
from Level D suggest that it is the antero-extemal portion 
of the left xiphiplastron. The largest specimen from 
Level C may possibly represent the inner border of a left 
hypoplastron. The specimens from Level C, Kke many 
of the associated bones, are a rich chestnut-colour, which 
may be given a highly polished surface by rubbing. 
The bone from Level D is greyish brown m colour. 

All the specimens are thick, indicating animals of 
considerable size; one piece has a maximum thickness 
of 14*3 mm., while the smallest has a maximum thickness 
of 9*7 mm. A fragment of a costal plate of a very aged 
individual from Arabia in the British Museum Collection 
(R, 52) of unknown geological age or definite locality 
has a maximum thickness of 134 mm. 

It has not been found possible to determine the Palestine 
Pleistocene Trionyx specifically, for the material is very 
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fragmentary, and the pattern of the shell ornament 
varies considerably in any one species. 

Remains of Trionyx are commonly found in early 
Tertiary deposits of Europe, but the genus seems to have 
ceased to exist there by the end of Pliocene times, if not 
earlier. Pieces of Trionyx shell are commonly found 
in Pleistocene deposits in Africa, but I have not yet 
had the opportunity of examining any. 

The great importance of the discovery of Trionyx 
in the Pleistocene of Palestine lies in the bearing its 
presence has on the question of the climate of the country 
at that period. It seems that there can be no doubt 
that this animal, although tolerant of low temperatures, 
cannot exist where there is not plentiful water, and one 
could not expect to find it living commonly in Palestine 
proper at the present day. Coastal Syria has a much 
more plentiful water-supply than Palestine, and the 
present home of Trionyx^ the Nahr el Kelb, has a very 
powerful flow of water. 

In his Monograph on the Trionychidse, Hummel 
(1929, p. 428) says that where fossil Trionychia are found 
they are an indication of the existence of permanent 
running water; as a rule, they suggest a damp or at least 
semi-damp clirnate. While they are not very susceptible 
to temperature, for they are found native in both the 
St. Lawrence and Amur Rivers, the migrations and 
distribution of Trionyx are governed by the presence 
of rivers, with the additional aid of seas which may be 
made use of for quite long journeys. 

Trionyx has been claimed to exist in the Sea of Galilee 
(Lortet, 1887, p. 24, and Siebenrock, 1913), but apparently 
so far on insuflSlcient evidence, and in this connection 
it may be worth noting that Tristram (1884, p. 167), 
in writing of Emys europoea, says :—“ This large Water 
Tortoise inhabits the Lakes of Gennesaret and Huleh, 
where it attains a great size.” 

Crocodilus sp. (PL XIII. fig. 1.) 

At present the crocodile from the Pleistocene of 
Palestine is represented by a single specimen obtained 
in 1933 from the Lower Mousterian Layer C of Tabun. 
This specimen is a complete dorsal scute having a 
maximum antero-posterior length of 40 mm. and a 
maximum width of 56 mm. In appearance it closely 
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resembles some correspondiDg bones of <7. niloticus, 
but Mr. H. W. Parker tells me that the sculpture of these 
scutes is very variable, and useless for specific deter¬ 
mination. This new discovery of crocodile remains 
is of great interest both with regard to the earlier dis¬ 
tribution of the species and to its association in the 
Lower Mousterian with other animals whose presence 
not only indicates a more humid climate than that of 
to-day, but also a closer faunal relationship between 
Palestine and Afidca at that time. 

I have already referred above to the occurrence of 
crocodiles in Palestine at the present day. Major Flower 
(1933, p. 755), among others, accounts for this by the 
spora^c straying of specimens from the Nile. Crocodiles 
have been established in some marshes of Palestine for 
so long that it seems rather open to doubt if the species 
were not more firmly established than the theory of 
straying individuals from the Nile would lead one to 
suppose. 

Since the time of Pliny and Strabo many authors 
have written of the crocodiles of the marshes of the 
Zerka River, among whom mention may be made of 
Pococke (1746, p. 68), Roth (1858, p. 112), Bdttger (1880), 
Tristram (1898, p. 261), Anderson (1898,p. 27, and perhaps 
in the river Jordan), Schumacher (1903), and Masterman 
(1921). Several specimens of the animal itself and of its 
eggs have been preserved or seen by reliable witnesses, an^ 
there is a stuffed example preserved in London in th4v 
Museum Offices of the British School of Archaeology 
in Jerusalem. 

In connection with the present-day isolated position 
of crocodiles in Palestine, and also the indication of 
a former closer faunal relationship with Africa, it is 
of interest to remember that these animals are also still 
found living in isolated sheets of water far inland in 
Southern Algeria and French Mauritania (Pellegrin, 
1913, p. 347, and Staudioger, 1929, p. 141). So far as 
I am aware, no fossil remains of crocodile have as yet 
been foimd in Northern Africa, 

In conclusion, I should like to express my thanks 
to Dr. W. E. Swinton for giving me facilities for com¬ 
paring my specimens with those in his charge, and also 
to Mr. H. W. Parker for first drawing my attention to 
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some of the papers relating to the subjects of this note, 
as well as for his interesting and snggestiYe papers on the 
distribution of some Recent reptiles in .A^bia and 
Somaliland. 
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EXPLANATION OF PLATE XTTT . 

Fig. 1. Orocodikis sp. Dorsal scute. 

Fig. 2. Trionyx eg. Fragment of carapace. 

Fig. 3. Trionyx sp. Fragment of carapace, seen in vertical section. 
Fig. 4. Trionyx sp. ? Distal portion of a costal plate. 

These specimens were all obtained in Level C of the Tabun Cave, 
a,na were associated with a Lower Mousterian Industry. 

All figures are of natural size. 
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YT.TIT —Tvio new Species 0 /Adoretus {p(A., Scarab., 
Butelin.) from Eastern Africa. By P. Ohatts. 

1. Adoretus myodes, sp. n. 

A. puMventris Lap. proxiiae affiuis, differt prseoipue femoribus 
]^nza anteriomm et intenuediorum flavidis. 

Long. 11—13*5, lat. 6-6 mm. 

Bbit. E. Ajtbica : Eaiiuosi, 1932 (A. Turner 

coll.). 

Oblong-ovate, feebly convex, upper and underside 
piceous-black, the anterior and middle femora alone 
yellowish, feebly shining, and clothed everywhere with 
short greyish hairs. Clypeus semicircular in both sexes, 
finely bordered. Thorax more than twice as broad as 



long, like head and soutellum densely and confluently 
punctured. Elytra with convex primary costm, the 
primary rows of ptmctures limitiTig the costss finely 
suloate, while the fiat interstices are densely and mgosely 
punctured; the greyish hairs, decumbent on the head 
and thorax, are more erect on the elytra and here more 
densely set on the apical callus and on the hind border, 
as on the pygidium. The legs are stout, the three teeth 
cm the anterior tibiae at equal distances. Thti shape 
of the aedeagus shown in fig. 1. 

(J.—^Body parallel-sided and flattened; eyes larger 
and more prominent; antennal-club as long ^ the 
stem; pygi&um convex. 
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?.—^Body more ovate and more convex; antennal 
club shorter than the stem ; pygidium more flattened and 
abdomen more convex. 

2. Ador^^ls rhamphomoritis, sp. n. 

A. ictermis Burm. proxime affinis. Oblongo-ovalis, parum 
convexus, supra et subtus flavo-testaoeus subnitidus, pills 
brevibus griseis appressis undique sparsim vestitus. 

Long. 11-13'6, lat. 6^'6 nun. (J?. 

E. Ai^bioa : Eilimandjaro : Moschi ; Kenya Colony : 
Watita HiU, Kedai (C. Montague Smith coll.); Eibwezi, 
xi. 1929 (Dr. van Someren coll.); Ikutha ; Mombasa. 

Oblong-ovate, somewhat flattened above, upper and 
imderside testaceous, feebly shining, densely and con- 
fluently punctured, and clothed with short greyish hairs. 


Fig. 2. 



^deagus of Adoretus rhamphomoriw, sp. n. 


Clypeus trapezoidal, with feebly rounded angles in the (J, 
semicircular or even parabolic in $, the blackish border 
distinctly elevated. Thorax more than twice as broad 
as long, anterior angles acute and distinctly produced, 
obtuse posterior angles not rounded, lateral margins 
finely ecenate, and lateral sulcus broad. On the elytra 
the primary costse are here and there evanescent and not 
very convex^ while the primary rows of punctures are 
r^^ar. Front tibise with very stout apical and inter¬ 
mediate teeth, while the basal tooth is very feeble. 
iEldeagos as in fiig. 2. 

<J.—^The eyes are somewhat larger and more prominent; 
antennal club longer and pygidium more perpendicular. 

?.—^Body stouter and l^ger, more convex ; abdomen 
more arched. 
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MAGAZINE OF NATUHAI, HISTOET. 

[TENTH SERIES.] 

No. 83. NOVEMBER 1934. 


L. —ContribiUions towards a Knowledge of the European 

Thysanoptera. —V. By Biohabd S. Bagnall, D.Sc., 

F.R.S.E, 

This is continued from Ann. & Mag. Nat. Hist. ser. 10, 
si. pp. 647-661 (June 1933), and contains the descriptions 
of Rhipidotkrips uzdianus, Molothrips pyrenaicus, 

M, hucheti, Melanothrips bisetosus, M. thymicola, Odonto- 
thrips brevipes, 0, millet% 0, ononidis, Frankliniella 
ononidis, Phloeothrips gaUicuSy Hapliothrips (gen. nov.) 
globiceps, Haplothrips eryngii, and H. nigricans^ spp. n. 

Of these Rhipidothrips uzelianuSy Molothrips pyrenaicus, 
and OdorUothrips brevipes are described from my old 
unworked material; the rest, together with records of 
many rare and little-known species, are due to the energies 
of the late Andr6 Vuillet, who brought together a large 
collection, chiefly from France and Africa. In 1914 
Vuillet published several memoirs on Thysanoptera, but 
he had scarcely touched the fringe of his collection when, 
in the early days of the Great War, he was called to lay 
down his life for his country. 

I am indebted to the Directors of the Soci6t6 Agrono- 
mique for the opportunity of studying this valuable 
collection. 

Ann. dh Mag. N. Hist, Ser. 10. Vol. xiv. 31 
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Suborder Teebbeantia. 

Family ^olotbiipidse. 

BMpidotJvrips uzeiianua, sp. n. 

$.—Confused with B. gratioaua, and distinguished by 
the relatively much shorter intermediate antennal joints, 
the shorter head and tibiae, and the noticeably narrower 
fore-wings. 

The following are comparative measurements in 
microns:— 


Leingth (and breadth) of head to fore- 

margbi of eyes . 

Median lengths of abdominal tergites 

9 and 10 . 

Lengths of bristles thereon . 

Length (and breadth) of fore-wing .... 

Length (and breadth) of tibia i. 

tf t$ »» n. .... 

9 » »» 9f .... 


^grcOioaita, 

^tizelianua. 

200 (190) 

182 (190) 

108, 114 

105, 96 

216, 175-190 

196, 162 

1060 (160) 

946 (128) 

176 (66) 

160 (68) 

190 (66) 

162 (60) 

296 (50) 

242 (47) 


Lengths (and breadths) of antennal jomts :— 

B.gratiosusi 30 (40), 52 (31), 100 (24-6), 80 (27), 
58-62 (24), 46 (24), 38-40 (28-24-5), 

16 (15-16), 11-12 (8) p. 

B. vzdianus : 33 (38), 51 (28-5), 80 (22), 59 (26), 61 (24), 
40-5 (23-5), 32 (21), 13-6 (16), 10 (7) /z. 

Hdb. SwiTZBELAND, Uetliberg, Zurich, 1 $ on Brachy- 
podium, vii. 25 {B. S. B.). I also have the species from 
England. 


Molothr^s pyrenaicua, sp. n. 

This is a species of the fasciatus group with a noticeably 
transverse head and pronotum, short antennse, in which 
the joints 6-9 together axe only a little less long than 5, 
whilst 4 (which is 2-4 times as long as broad) is subequal 
in length with 5 and 3 is approximately four times as 
long as broad. The sensory area of joint 4 is short and 
runs for the distal 0-4 to 0-42 of the joint, whilst the short 
straight area of 3 does not run beyond the distal 0-3. 

The fore-wings are comparatively broad and approxi¬ 
mately 6-5 times as long as broad at distal third, and the 
second bar commences at just before to substantially 
before the subdistaJ cross-veins. 
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The colour is much as in allied species; the fore- 
tibiae, especially medianly, and the fore-tarsi are yellowish- 
brown to yellowish ; the second antennal joint is yellowish- 
brown distally, whilst 3 is creamy-yellow with the distal 
fourth (0*26) shading from brown to a ring of dark brown 
at the extreme tip. The fasciae of the fore-wings are 
palish grey-brown. 

The apical abdominal bristles are fine and subfuscous 
in colour. 

$.—^Length c. 1*4 mm., and breadth of pterothorax 
0-34 mm. 

The following are the measurements in microns of the 
type-specimen:— 

Length (and breadth across eyes and basally) of head 
128 (168 and 196); length (and breadth) of pronotum 
c. 135 (c. 250); length (and breadth at ^tal third) of 
fore-wing c. 885 (160). Length (and breadth) of tibiaa i. 
162 (48); ii. 168 (40), and iii. 270 (38). Median length 
of ninth abdominal tergite o. 105, and lengths of longest 
bristles on 9 and 10 160-165 and 190 fj. respectively. 

The relative lengths (and breadths) of the antennal 
s^ments 3~9 are approximately 84 (c. 21), 60 (26), 62 (25), 
16 (20), 12-6-13-5 (16), 13-5 (12-5), 12-5 (7) 

Eab- Frakcb, Ari6ge and Pyr^n^es Orientales : THospi- 
talet and Col de Puymerons at c. 6600-6500 feet, several 
$$ in flowers of Cistus and 2 $$ in Lotiis ; Mont Louis, 
$$ in flowers of Cistus, viii. 26 (5, S, B.), 

There are only two examples in the Vuillet collection, 
1 $ from Vend6me on Lotus corniaulaius, 6. v. 13, and 
another from Chaumont-en-Vexin on Sinapis alba, 
18. V. 13. 


JEolothrips citricinctus Bagn. 

I am still unable to say with any degree of certainty 
as to whether the pronotum of this species (and of 
btLcheti, sp. n., which so closely resembles it) is of a uniform 
yellow colour or dark with a citrous-yellow anterior 
belt. The legs are uniformly brown, including trochanters, 
and the large closely-set trochanters of the fore-pair 
occupy the presumed dark portion of the pronotum; and 
even examined as an opaque object under a reflected 
light I am unable to satisfy myself on this point. 

31* 
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M. citricinctus is a more heavily built insect than 
JE, citricollis Bagn.; the wings are 216 /a wide as against 
190 jLt, the fore-tibiae are stouter, the hind tibiae longer, and, 
in particular, the antennae are heavier. The third 
antennal joint is 30-32 [m in width and only o. 6*0 times 
as long as broad, compared with 24 in width and 
5*75 times as long as the breadth in citricollis ; in citri¬ 
cinctus the fourth joint is longer compared with the length 
of 5, whilst 6 is much larger than in citricollis. 

(J.—^Whilst of the ericce type, the spines jBianking the 
claspers are modified and are in the form of bristles each 
about 100 jLt in length and incurved in its distal third; 
the longest bristles of tergite 10 c. 190 [m in length. 

Molothrips bucheti, sp. n. 

—^Much as in citricinctus Bagn., from which it 
may be separated at once by the antennal characteristics 
described below. » 

Length (and breadth) of head 162 (21) fx. Relative 
lengths and breadths of antennal joints (of type) approxi¬ 
mately 38(c. 40), 70 (31), 135 (28), 128 (27), 100 (29), 
24 (22-6), 17 (18), 16-5 (14), 14-5 (8) [i, from which it will 
be seen that 4 more nearly approaches the length of 3 
than m either citricinctus or citricollis. The sensory area 
on 3 is comparatively short, c. 42 ja in the type, and only 
occupies the distal 0-35 of joint; on 4 it is slightly and 
roundly swollen at apex, where it starts on a raised 
prominence, and is usually 45-46 in length, occupying 
the distal 0-32 of joint. This organ on either segment is 
subject to some variation, more especially on 3, where it 
ranges from 36-42 jx ; in one example it is placed well 
below the apex and is only 24 jit in length, unusually 
broad, and occupying only the distal 0-26 of joint. 

Hab. N. Aiuica, Tangier, $$ with JE. citricinctus, 
V. 1901 (<?. Bucket), I have pleasure in naming it after 
the discoverer. 

The following key will serve to separate the species of 
JEolothrips in which the pronotum is yellow or yellowish 

1. Second antennal joint entirely oitrous or 
pale yellow, or at most li^tly shebded 


basally. 2. 

Second antennal joint dark.. 4. 
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2. Sensory areas of antenn^ joints 3 and 4 long 

and fine, reaching into the basal half of the 
respective joints at least ; joint 4 notice¬ 
ably Sorter than 3. 

Sensory areas shorter, occnp 3 ring np to the 
distal third (0*35 €uid 0*32) or hereabouts 
of the respective joints ; joint 4 but 
slightly shorter than 3 . 

3. Form more robust, antennal joints 3 and 4 

c. 5*0 and 4*0 times as long as broad 
respectively; sensory area of 4 running into 
basal third of joint; joint 6 substantially 
longer than 7 and not quite as broad as 

long. 

Form less robust, antennal joints 3 and 4 
very slender, 3 6*75 and 4 about 5*0 times 
as long as broad ; sensory area of 4 running 
well into basal half (0*6) of joint; joint 6 
not much longer than 7 and substantially 
broader than long. 

4. Antennal joint 3 4*0 times as long as broad 

and 4 but slightly less ; sensory area of 3 
occupying the distal 0*3-0*4 of joint, that 
on 4 roughly claviform and not attaining 

beyond the distal 0*45 of joint . 

Antennal joint 3 o. 5*0 times as long as broad 
and 4 about the same ; sensory area of 3 
not reaching beyond the distal 0*3-0*33 of 
joint, that on 4 Icnger and more weakly 
claviform and reacMog to or beyond the 
basal half (0*6) . 

5. Bars of fore-wing longer, the second com¬ 

mencing before the second costal cross- 
vein. Male toUhout incurved spines 

. flanking olaspers . 

Beurs of fore-wing shorter, irregular, the 
second commencing at or about second 
costal cross-vein, Male wUh stout in¬ 
curved ^ines flanking claspers .. 


3. 

biusheti, sp. n. 


JS, citricinctiia Bagn. 


JS. cHricoUia Bagn. 


5. 


JE, fulvicoUis Bagn. 


JSJ , coUaris Pr, 


JE, brevicinctus Bagn. 


Family Melanothripidse. 

Mdanothrips bisetosus, sp. n. 

— This species, now described from tbe south of 
France, is apparently the common species in Northern 
Africa, and has been confused with M. fusem (Sulz.). 
It is a generally larger and more robust form, and may be 
known by the relatively longer antennal joints S-7 and 
by the tv}o long outstanding subapical subfusoous hairs 
of the outer margin of the posterior tibiae, the more distal 
and longer of which is 1*5 times as long as the breadth 
of the tibia at that point. 

Compared with fuscue the antennal joints 5-7 are 
constantly relatively longer, 5 and 6 being 2-4 and 2-6 
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times as long as broad, as oompared with c. 2-15 and 
0 . 2-3 times in fuacua respectively. In fuacua the aingh 
ontstandir^ snbdistal hair of the posterior tibia is often 
only 1-1 times, and rarely more than 1-3 times, as long as 
the breadth of the tibia. The following are the relative 
lengths (and breadths) of the antennal joints 3-9 of 
(1) ? M. fuacua from Sinapia ; (2 a) $ M. hiaetoms 
from Baphmua, and (2 6) cleared examples, $ and of 
M. biaetoaua from Piaum aativum (t3rpes):— 

(1) ?: 72 (28), 72 (26), 46-48 (22), 54-67 (24), 36-38 (20), 
26 (14-5), 32-5 (12) fi. 

(2 a) ? : 71-6 (28-5), 76-78 (27), 66-56 (23), 63-66 (24-5), 
43-46 (21), 26 (14-6), 32-6 (13) p. 

(2 6)$: 73 (28-5), 78-79 (26), 66-66 (21-6), 65-67 (22-6), 
43-44 (20), 25-28 (14-14-6), 35 (12) p. 

S: 62 (26), 62(21), 47 (17-5), 66 (21-6), 31-5 (17), 
21-6 (14), 27 (10) p. 

Hob. I'eanob, Aisne: Dercy, both sexes on Piaum 
sativum, vii. 13 (L. Bru); Bouche du Rhdne: Carry, 
both sexes on Vicia faba, 25. iii. 13 (P. Vayaaihre) ; Loire 
InfMenre : Bonage, both sexes on Baphmua raphan- 
istrum, vi. 13 (Penean) ; C6te d’Qr; Beaune, $$ only, with 
M. fuacua on Sinapia arvenaia, i. vii. 13 (j4. PaiUot) : 
Liergues, 9. vi. 27, 1 $ by sweeping (coll. Oscar John). 
Also from Morocco, Adgeria, and Libyia. 

Mdanothripa thymicola, sp. n. 

$.—This small species agrees with M. acetoadlce John 
in the unicolorous antenn® and in the general form 
of the joints, and in the fact that the fore-wings are not 
hyaline at the base, but, like fuacua and nntikft n^n- 
comis Bagn., and both the small species with uni- 
colbrous wings {acetoadlce and harriaoni Bagn.), the 
posterior tibia is furnished with a long outstanding 
subapical hair. The sixth antennal joint would seem 
more consistently to approach the length of 3 and 4, 
so that 5 is noticeably shorter than miy of them. In the 
<? the sixth joint is noticeably longer and larger than either 
3 or 4. Compared with acetoadloe the longest bristles of 
the ninth abdominal segment are longer, being 136 jn 
in length as compared with 100 p in acetoadlce, and about 
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1*6 times (as compared with 1-24) as long as the tergite. 
The promienent stout spines of the posterior legs seen 
at the base of the tarsus and near the apex of tibia 
without in and bisetosm are absent or rather 

of bristle-form, and the apical spines are also bristle-like 
and weak, the longest within being about as long as 
the bristles of the tibia. The subapical outstanding 
hair is weak and about 1*3 times as long as the breadth 
of the tibia. 

The interoceUar bristles are 66 /t in length and much 
loiter than the longest in the postocul^ series; the 
antero-angular pronotal bristles are about as long as the 
interocellars (o. 65 [i), whilst the mid-laterals and postero- 
angulars are longer and stouter, being about 80-82 ja in 
length The setae on the veins of the fore-wing are fine, 
those on the fore-vein and lower vein neair the apex 
being 60-56 and 60-65 /x respectively. 

The relative lengths (and breadths) of the antennal 
joints 3-9 are approximately, 56 (24), 60 (23), 44 (22*6), 
60 (23), 36 (21), 23-6 (14-5), 28 (12) jx. 

Tot^ len^h 1‘2 mm. 

1 ^.—Antennal joint 6 approximately subeq^ual to 3 
and not considerably swollen. 

Hob. France Alpes-Maritimes: Menton, 2 $$ and 
2 on Thymua wigare, 25. ii. 13 (VuiUet). 


Mdanothripa acetoseUoe John. 

Sab. France, Seine et Oise : Montmorency, 21. v. 14, 
2 $$ by genial collecting, with single examples of 
M. fuama and Kahothripa and two JEolothripa fascialm 
(coll. Vuillet). 


Mdanothripa ficalbii Buffa. 

Sab. Fbancb, Hie et Vilaine: Rennes, numerous $$ 
on Bcmunoidua and Vinca and one isolated $ on Boaa, 
4. V. 14 {PouiUande). 

OdotUothripa vlicia Hal. 

On Ulex mropoBua. 

Sab. France, Seine: Bois de Vincennes, 

3. iv. 14, and Loire Inf6rieure: VaU4e du Gens, 
without further data {Penean). 
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OdontotJirips cytisii Morison. 

On Sarothamrms scopa/rius. 

Hah, Fbanoe, Seine et Oise: Fontainebleau, $$ only, 
13. iv. and 3. v. 14 {Vuillet), The first continental record 
of the species. 

Odontothrips meridionalis Pr. 

Hab. Fraitoe, Gers : Omezan, both sexes in numbers 
on Spartmmjunceum, 30. yH. 13; Seine et Oise: Fontaine¬ 
bleau, $$ only on Sarothamnus with 0. cytisii^ 3. v. 14 
{VuiUe^), PyT6n6es Orientaies: Banyuls-sur-Mer, 1 ? 
(casual), 16. vi. 13 (L. Berland), 

Odontothrips mutabilis Bagn. 

Hab, Fea^stce, Gers : Omezan, both sexes on Ulex 
nanus^ 4. viii. 13 (Vuillet), 

Odontothrips anthyllidis Bagn. 

Hab. France, Jura ; Lemny, both sexes on Anthyllis 
vulneraria, 23. v. 13 (Vuillet). 

Odontothrips brevis^ sp. n. 

$.—^Length c. 1-2 mm. 

Very close to the recently described 0. quadrimanus 
Bagn., from which it is at once separated by the short 
tibiae, especially the intermediate and hind pairs, the 
latter of which is furnished with only 4 (or 5) spines in 
the distal third within. It also differs in the relative 
lengths and breadths of the antennal joints. 

The pronotum is strongly transverse; the inner 
postero-angular bristle is noticably longer than the outer, 
74-78 and 68-60 fi respectively, and the inmost pair 
of minor setas c. 26 long. The costal setae of the fore- 
wing number 17-18 and those of the lower vein 12-14, 
whiM the upper vein is furnished with a series of 4, then 
9-11 (usually 11) + 1 + 1 (or +2). The comb of the 
eighth abdominal tergite is absent except laterally ; the 
longest bristle on segment 9 is 140, and the median 
dorsal pair of 10 c. 128 ja in length. 

The following are the measurements in microns :— 
Length (and breadth across eyes and across cheeks) 
of head. 110 (135, 165); length (and breadth) of pronotum 
140 (226), and breadth of pterothorax 272, and of fifth 
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abdominal segment c. 324. Length (and breadth near 
middle) of fore-wing 770 (o. 55). 

The antennae are missing in one example, and in the 
t 3 ^ are mounted at an angle, so that the distal joints 
have the appearance of being sightly distorted; the 
measurements (compared with $ quadrimanus m.) can 
only be regarded as approximately, and the measurements 
of the (J antennas (which are perfectly displayed in the 
allotype) are added:— 

O. quadkimamta ?: 26 (34), 35 (29), 65 (25), 60 (23-5), 
40 (20), 60 (22-5), 11, 18 ja. 

0. brempes, sp. n., ? : —, —, 56 (25), 54 (22), 35 (e. 18), 
0 . 52 (c. 21), c. 11,0.15*5. 

21*5 (27), 32*5 (26), 50 (19), 
44 (19), 32*5 (16), 56 (19), 8, 
13*5 ju. 

The lengths (and breadths) of the tibiae compared with 
those of 0. qp^rimanus ? are as follows :— 

O. quadrimanua : i. 148 (50); ii. 152-162 (40) ; iii. 216- 
236 (40-46) n. 

O. brempea : i. 125-130 (46); ii. 110-115 (39); 

iii. 16^-170 (39-40) p. 

<J.—Smaller and more slender; second antennal 
joint pale; iiniemediate tibica arm^ as in 0. quadri- 
mcmua. Structure and ohaetotaay of end of abdomen 
much ae in quadarimamia ; arrangement of the three pairs 
of spines on tergite 9 approximately as in quadrknanua ; 
the inmost the rfiortest, stout and sharp, o. 20-21 long 
separated by 38 (i, the second bristle-like, 52 long sepaurated 
by 0 . 72, and the outmost stout, c. 24 separated by 
100 /t; lateral bristle 98 and 114, and the long, curved, 
postero-angular bristle about 114 [i. 

Edb. SwrrzBELAiro, Lugano, 2 $$ and 1 viii. 29 
(J. J. Mawn). 

Odmtothripa vuUleti, sp. n. 

$.—A small species of the same size as 0. confuaua Pr., 
and falling in the inermis Bagn. group. The unique 
example is mounted laterally at an angle and the wings 
are difficult to describe, but they would appear to be 
dark sooty-grey and to have the basal fourth (0*25) or 
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thereabouts hyaline or pale, much as in confusus. The 
intermediate and hind tarsi are grey-brown and practically 
concolorous with the tibice, whilst the fore-tibia and tarsus 
are pale dirty yellow, with the tibia more or less shaded 
with brown. The third antennal joint is pale greyish- 
yellow, 4-8 grey-brown, the fourth being a shade less 
dark than the following and having the base pale, whilst 
5 possesses the usual palish subbasal ring. 

The antenna is of normal form except that joint 3 is 
somewhat strongly arcuate on one side before the sub- 
distal constriction to seat the forked trichome. The 
fore-leg is of inermis form, the tarsus being armed with 
a very minute tooth, whilst the tibia is apparently simple, 
as in edentulus Pr., the spurs being represented by bristles, 
one of which, under a high power, is apparently seated 
on a very minute tooth-like projection. 

The lengths of the interoceUaa: and the postero-angular 
pronotal bristles are o. 80 and c. 75-80 fx, whilst the 
longest bristles on abdominal segments 9 and 10 are 
c. 140 and lB2fi respectively. Tergite 8 apparently 
without comb medianly. 

Setae of fore-wings on costa, upper vein (exoludiog the 
basal series), and lower vein (from the commencement 
of the dark area) numbering 20, 13, and 16 respectively, 
those of upper vein without substantial subdistal gap. 

Relative lengths (and breadths) of antennal joints 3-8 
approximately o. 60 (25), 52-54 (23), 40 (20-5), 62 (21-5), 
11, 15 fi. 

The species can only be compared with 0, in^mis Bagn., 
(described from a cJ example found on Ulex in the north 
of England) in which the fore-tibia is unarmed. 0. inermis 
differs in having all the tarsi yellow and the hind and 
intermediate tibiae yellowish at the knees, as well as 
in several points of detail. 

Hab. Feanob, PyT6u6es: Oauterets, 25. v. 13, 1 $, on 
Astrctgalus Tnonspessulanus {Marg, Vuillet) with Molothrips 
ericcB Bagn. and Thrips spp. 

Odontothrips ononidis, sp. n. 

This species comes in the confusus Pr.-group, and 
may be separated from that species by its larger size, 
the coloration of the antennae and of the hind and inter¬ 
mediate tarsi; by the less defined and shorter pale basal 
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area of the fore-wings and the larger number of setse on 
the veins, which are more closely and regularly disposed 
than in confusus. 

$.—^Form broad. Length 1-6-1-7 mm., breadth of 
pterothorax c. 0-35 mm. 

Colour brown, including the hind and intermediate tarsi ; 
fore-tibise and tarsi greyish-yellow to yellow; third 
antennal joint greyish-white and joints 4-8 lightish 
brown to grey-brown, not so dark as the head or joints 
1 ^d 2 ; pale area at base of 4 and ring near base of 5 
sufEused and scarcely noticeable. Fore-wings deep grey- 
brown, with only the subbasal sixth or thereabouts pale, 
though not truly hyaline, whereas specimens of confusus 
(from Medicago) have the basal fourth hyaline. 

Fore-tarsus and tibia as in confusus. 

Head transverse, c. 140 (190) /x, broadening from behind 
eyes to base ; interoceUars fine, 90-95 fi long. Antenna 
normal, much as in confusus, Postero-angular pronotal 
bristles only moderately strong, 95-106 ja in length. 
Veins of fore-wmg closely and regularly set with setae, 
those of upper vein continuing to end without a noticeable 
break or gap, the series of the lower vein and the long 
series of the upper vein numbering 18 and 17-18 re¬ 
spectively. 

Tergite 8 medianly without ‘‘ comb ”; apical ab¬ 
dominal bristles fine, the longest on segments 9 and 10 
166-190 and 140-150respectively—that is, approxi¬ 
mately the same as in the smaller confusus. 

Hob. Feancb, Charante-Inf^rieure: St. Greorge’s de 
Didonne, 5 $$ on Ononis natrix Lam., and Meschere, 
4 $$ on Ononis sp., 15. vii. 14 (Vuillet), with JSolothrips 
fasciatus L. and Franklinidla intonsa (Tryb.) 

Odontothrips qwjdrimanus Bagn., and 0. thoraoicus 
Bagn. (two British species belonging to the Zoj5i-group) 
have recently been described from Ononis. 

Odontothrips confusus Pr. 

Hah. Feance, Cote d’Or: Beaune, 2 $$ and 1 cj and 
larvae on Medicago fcdcata, 1. vii 13 {A. PaiUot). 

Frankliniella ononidis, sp. n. 

—Size, general form, and colour (excepting antennae) 
as in F. pallida Uz. Antenna with joint 1 pale, 2 and 5 
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to 8 greyish-brown to lightish brown, 6 sometimes soaroely 
noticeably lighter, 4 greyish-brown as in 6, but indefinitely 
paler bawlly, and 3 lighter—^though not markedly so— 
than 4, and indefinitely paler in basal half. In fact the 
coloration of the antenna lacks definition, and joints 3-8 
often appear to be of a uniform coloration until subjected 
to a high power. Antennal joints 3 and 4 subequal in 
length, and the longest bristle on 3 oxdy 27-30 y. in length, 
as compared with 40 /x in .F. pallida, and neither so strong 
or so dark as in that species. Apical abdominal bristles 
not quite so long as in pallida, c. 125-135 compared with 
140-150 /X. As in paUida the antero-angular pronotal 
bristle is markedly longer than the antero-margioal and 
is approximately subequal with the inner postero-angular. 
The fore-wing is furnished with fewer vein setae than in 
pallida, the costa, the upper vein, and the lower vein 
havii^ 14r-16, 12-14, and 9-10 respectively. 

Lex^h (aund breadth) of head c. 100 (148) and length of 
interooellars c. 54 /*; lengths of antero-angular, antero- 
nmrginal, and inner and outer postero-angiilar pronotal 
bristles respectively 72, c. 50, 72, and c. 60 /x; median 
pair of posterior margin 38-42 jx, with a paiir of weak 
micro-setae situated between them and two pairs between 
the inner postero-angulars and the median bristles. 
Lengths (and breadths) of anterior and posterior tibiae 
122 (38) and c. 170 (35) /x respectively. 

Relative lengths (and breadths) of antennal segments 
2-8; 36 (26), 46 (21), 46 (20), 40 (17-Sh 60 (19), 10, 
16/1. 

ffab. Eeancb, Charante Inf4rieiixe : St. Palais-sur-Mer, 
$$ only, numerous on Ononis repens, 1. vii. 14 (VuUlet). 

FranhlinidlM pallida Uz. 

Hab. "Ebasce, Gers: Om^zan, both sexes on Trifolium 
pratense, 19. viii. 13, atnd $$ on Dipsctous silvestris, 
18. viii. 13, in both cases accompanied by F. intonsa 
(Tryb.); Seine et Oise, Fontainebleau, on Thymus 
aerpyUwmi 15. vi. 13 (VuiUet). 


Bregmatothrips iridis Wats. 

Hab. FUAircB, Vihnorm, both sexes and pupae on Iris, 
6. vii. 13 (Fem^re). 
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Physothrips paUidivestia Pr, 

I have compared the French specimens recorded below 
with examples of pallidiveatis kindly presented me by 
Priesner (from Palestine, on Cichorium) ; it is allied to 
frigi Uz, 

Hab, Fbange, Gers : Om4zan, both sexes common on 
Cichorium intybua, Leoniodon proteiformia^ and Hieracium 
piloaella, viii. 13 (Vuillet), 

Phyaothripa dianthi Pr. 

Hab. France, Morbihan: Kerhostin, 19. vi. 13 {Mme. 
Eerier). 


Thripa klapaleki Uz. 

Hdb. France, Oise: Bresle, near Beauvais, 1 $ and 
numerous larvae on orchids, 1908; Gers: Om6zan, 
1$ and larvae on Spiranthea autumnalia. ll.ix. 13 
{Vuillet). 

Thripa tenuiaetoaua Knechtel. 

Described by Knechtel from Bessarabia, and no doubt 
confused with T. anguaticepa Uz. The following records 
are of the braohypterous form only. 

Hab. France, Montargis, on Salade,’’ and $$ on 
Taraxacum dena-leonia, 25-26. iv. 14 ; Le Chesnoy (Loiret), 
$$ only on Senecio vulgaria and Lamium purpureum, iv. 13 
{Oaumont); Poitiers (Vienne)^ $$ on Beilia perennis^ 
8. V. 13 {Vuillei). 

Thripa euphorbiicola Bagn. 

Hab. France, Alpes-Maritimes: Menton, 1 $ - on 
Euphorbia characiaa^ 28. ii. 13 {Vuillet). 

Thripa minutiaaimus L. 

Hah. France, Fontainebleau,- both sexes in numbers on 
Beiula alba, 12. iv. 14 {Vuillet). 

Thripa difficilis Pr. 

Hab. France, Jura ; Lemny, 3 $$ on SaMx^ 13. iv. 14 
{Vuillet). 
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Suborder TuBtrLiFBBA. 

Megathrips bonnannii Uz. 

I'banob, 1 $ amongst grass, in the forest of Fontaine¬ 
bleau, 3. V. 14 (VuUlet). 

lAoUhripa Twadacenais Uz. 

Feanoe, three $$, 1 on Quercua robua, Chantilly, 
31. T. 14 {VuUla). 

Treh&tnieUa atoeehaa Bagn. 

FRAN’caE, Gers : Om6zan, larvae on Helichryaum atoadhaa, 
7. vSi. 13 and 6. ix. 13 {YuiOM). 

OepMkAlvnpa monUicornia Beut. 

Fbaitcje, Oharante Inf&ieure, 1 $ and 1 <J, St. Palais- 
sur-Mer, on grasses, 30. vi. 14 {VuiUet). 

Pcecilothripa harriaoni (Bagn.). 

The following is only the second known example of 
this fine species. 

Fbance, Charante-Inf6rieure : St. Palais-sur-Mer, 1 $ 
on Pinna maritima, 1. vii. 14 {VuiUet). 

PMoeothripa gallicua, sp. n. 

In its less strongly coriaceous head and its short strongly 
transverse pronotum and short postero-angular pronotal 
bristles this species more closely approaches PMoeothripa 
brevicdUia Bagn. than either P. coriaceua or immanis Bagn. 
In P. brevicoUis, however, the antennal joints 3 and 4 are 
approximately subeq[ual in length. 

$.—^Length 2-8 mm.; breadth of pterothorax 0*66 mm. 

Colour grey-brown to brown, much as in eoriaceue; 
aU tarsi yellow, fore-tibise yellow, only lightly tinged 
with grey, to grey-brown basally; hind and intermediate 
tibiae yellow at knees and in the distal fifth or thereabouts; 
body-bristles hyaline. Antenna with joint 1 conoolorous 
with head, 2 yellowish-brown; 3 yellow, lightly tinged 
with brown in the distal 0*4-0'45; 4 light brown, with 
basal 0-3 yellow ; 5" grey-brown, with basal 0-2 or there¬ 
abouts yellowish, and 6-8 a shade darker than 5, with base 
of 6 pale. 
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Wings unfortunately folded do-wn tke back, and there¬ 
fore not available for description. 

Head not much longer than broad, cheeks with three 
marked spinigerous tubercles—^the lowermost set just 
below middle; mouth-cone conical, nearly attaining 
the base of prostemum ; postoculars and pronotal spines 
straight, short and knobbed; pronotum strongly trans¬ 
verse, more than twice as broad as long, and two-thirds the 
length of the head, with antero-angular setss apparently 
vestigial. Tore-coxa with at least two short sharp 
spines basally in addition to the fore-coxal bristle. 

Fore-femur not strongly incrassate ; fore-tarsus armed 
with a short sharp tooth, the long lower margia of which 
is broadly angulate near middle. Tube nearly as long 
as the head, 3*4 times as long as broad at base and with 
apex not noticeably constricted. 

Measurements in microns :— 

Length (and breadth) of head and pronotum 324 (304) 
and 216 (440f; length (and breadths at base and apex) 
of tube 310, (91, 46); dorsal length of eye c. 108 ; length 
of postoculars, fore-coxal and postero-angular pronotal 
setae 54-57, 50-56, and 68-70 respectively. Longest 
pair of abdominal bristles on segment 9 pointed, c. 150, 
and outer knobbed pair, c. 122; postero-angular knobbed 
bristle on 7 and 8,122 and 111 long respectively. Length 
of terminal hairs (which are fumate basally) c. 148, or less 
than half the length of the tube. 

Antenna much as in coriacevs, relative lengths (and 
breadths) of joints 2-8 approximately 76 (38), 124 (45), 
97 (44), 92 (38), 78 (33), 65 (31), and 49 (19). 

Hob. FRAifroE, Seine et Marne: Fontainebleau, 1 ? on 
grasses, 20. v. 14 {Vuillet). 

Genus Hapuothbips, nov. 

As in Hixplothrips of the aybiilissimus-groixp, but having 
the head strongly swollen both dorsally and latercMy. Mouth- 
cone rounded ; wings narrowed in middle, with somewhat 
sparse fringe (the cilia of which are widely separated), 
and fore-wing with a short series of duplicated cilia. 
Head, pronotal, and abdominal bristles well-developed 
and conspicuous; tube much shorter than the head, 
stout. 

Type. Eapliothrips globiceps, sp. n. 
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Tlie species is not unlike a small skort-keaded Liothrips 
on account of its type of coloration, and in tke form of the 
head is reminiscent of Liothrips amabilis Bagn. Tke genus 
bears tke same relation to Haplothrips as does Phlceobio- 
thrips Hd. to Phloeothrips. 

Hapliothrips globiceps, sp. n. 

—^Lengtkc. l*4mm.; breadtkof pterotkorax 0-293cnm. 

As described for tke genus. 

Colour brown, all tibiae and tarsi ligkt lemon-yeUow; 
antennae except for basal joint also lemon-yellow, joint 2 
skaded lightly with brown basaUy, joint 7 lightly shaded 
with grey and paler basally than distaUy, joint 8 less 
lightly skaded with grey. Wings practically clear. 
Body-brisfcles fumate. 

Head nearly as broad as long, tke eyes occupying 
c. 0-35 tke dorsal length of the head; postoculars well 
developed, c. 42 in length. 

Antennae muck as in Haplothrips subtilisaimus-^owpy 
joint 1 short, 3 obconioal, and 4 large, noticeably broader 
than either 3 or 5; joint 8 small and somewhat closely 
united with 7 ; tke inner margin of 3 slightly roxmded, 
not quite so straight as tke outer, apparently with only 
one slender trichome at apex without; 4 with four 
sense-cones. 

Pronotum transverse, about 0-7 tke length of head, 
all bristles stoutisk, prominent, and pointed, tke postero- 
angular c. 65 ju- in length; fore-tarsus apparently un¬ 
armed, but, unfortunately, tucked under head and diBficult 
to describe. 

Tube skorti unfortunately set at an angle and partially 
obscured by foecal matter, and difficult accurately to 
measure or describe; terminal hairs about as long as 
tke tube. 

Measurements in microns :— 

Length of head (and breadth across eyes and across 
middle) 176 (150, 170); length (and breadth) of pronotum 
c. 128 (c. 222); length (and breadth at base and at apex) 
of tube 96 (58, 36); breadth of pterotkorax 295, and of 
second abdommal segment 310. Longest bristles on 
abdominal segments 7^ 8, and 9, 66, 76, and, 72, and length 
of terminal hairs c. 110. Lengths (and breadths) of 
tibise i. 146 (37), ii. 144 (35), and iii. 175 (35). Relative 
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lengths of antennal joints 2-8, 44-46 (28), 49-51 (24-5), 
64 (31), 46-94 (25), 42 (24-5), 37 (21), 22 (12). 

Hah. Smyrna, 1 $ on Vitis vinifera^ 25. v. 13 [M. Sureya). 

Haplothrips distinguendus Uz. 

Hob. France, Aisne : Villers-Cotterets, 3 $$ on Girsium 
pcdustre, and 1 $ (with Stmothripa) on Gentaurea jacea, 
22. vi. 13 ; Charante-Inf6rienre : 1 $ on Scdvia pratmsis^ 
St. Palais-snr-Mer, 28. vi. 14, and $ and ^ on Gentaurea 
scabiosa, Merchers, 16. vii. 14; Gers: Orn6zan, 1 cj on 
Lappa communis^ 17. viii. 13 {VuiUet). 

Haplothrips crc^sus Elamy. 

This species is extraordinarily like H. distinguendus 
but for its short stout tube. The following are measure¬ 
ments of a $ from Scabiosa columbaria :—Length (and 
breadth) of head and pronotum 210 (208) and 176 (310) p, 
respectively; length (and breadth at base and at apex) 
of tube 140 (60, 36); length of postooulars and postero- 
angular pronotal bristles (which are fumate bas^y and 
colourless distally) 72 and 55 respectively; length of 
longest abdominal bristles on segments 7, 8, and 9, 125, 
115, and 125, and length of terminal hairs c. 142/^. 
Relative lengths (and breadths) of antennal joints 3-8 
approximately 57 (32-5), 59 (39), 54 (30), 51 (25), 48 (21), 
36 (13-5) p. 

Hob, France, Gera : Omezan ; $$ only on. flowers of 
Scabiosa columbaria^ 4. viii. and 19, viii. 13 (Vuillet), 
The same species is represented on two slides labelled 
“ Composes et Dipsac6es,” Bar-le-Duc Vieux, 19, viii. 22. 

Haplothrips eryngii^ sp. n. 

This species falls in the l&uoanthemi section, and can 
only be readily separated from niger (Osb.) by the strongly 
asymmetrical form of the third antennal joint. H. niger 
affects leguminous plants, more especially, in my experi¬ 
ence, Lotus and Anthyllis, 

$.—Size, form, and colour as in H. niger. Third antennal 
joint greyish-yellow, shaded with brown distally, 4 brown, 
but not so dark as the following joints and yellowish 
basally, extreme base of 5 inclined to be pale. Wings 

Ann. cfe Mag, N, Hist, Ser. 10. Vol, xiv, 32 
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appaxeatly very sliglitly grey-tinged, fore-wings with five 
to eight duplicated cilia. 

Head slightly longer than broad, of normal form, the 
eyes dorsally occupying about 0*4 the total length of head, 
imtennal joint 3 of distinctive form, strongly asymmetrical, 
outer margin almost straight before roundly swelling in 
the distal half, giving the appearance of being slightly 
emaiginate, inner margin more or less strongly arcuate; 
fumMied with two stoutish sense-cones; 4 sightly longer 
and broader than 3. 

Body-bristles pale, postoculars and pronotal setss 
vestigial, excepting the postero-angnlsu: pronotal pair 
which are 30-36 [i in length. 

Tube 0*7-0'76 the length of the head. 

Measurements of the type in microns :— 

Length (and breadth) of head 176 (168), of pronotum 
126 (246); length (and breadth at base and at apex) of 
tube 122 (60,30). Length of longest bristles on abdominal 
s^ments 7, 8, and 9, 66, 66, and c. 76 respectively, and 
length of the terminal hairs 96-100. 

^Relative lengths and breadths of antennal joints 3-8 
approximatdly: 42 (26), 46 (30), 43 (c. 27), 38 (22), 
40 (18*6), 27 (10) p. 

Hob. Feuitcb, Gers: Om6zan, 17. viii. to ll.ix. 13, 
$$ plentiful on Eryngium campestre {Al. VuHlet) ; 
Charante-Ihf4rieure: Vaux-sur-Mer, 6. vii. 14, and 1^. 
PaJais-sur-Mer, 13. vii. 14, plentiful on Eryngium mari- 
timum ; several $$ on ScaMosa maritima, Royau, 2. 7.14 
(coll. Vnillet). 

The following are further isolated records;—Gers: 
Omfizan, 1 ? on Loim comiculatua, 30. vii. 13 {Al. VuiUet), 
2 on Trifolmm prcstenae, 19. viii. 13 ; 1 $ on Dauais 
carcAa, 30. vii. 13, and 1 $ on Phmtago lanceolata, 19. viii. 13. 
Charante-Inf&rieure, St. Palais-sux-Mer, 1 9 on ArTneria 
planiaginea, 3. vii. 14, and another 19. vii. 14; Momac, 
1 $ on CJurysanihemvm inodonmi, 21. vii. 14. Pyr4n6es : 
Cauterets, 1 $ on Ononis nc^rix, 25. vi. 13 {Marg. 
VuUla). 

I have seen the red larvae of this species on Eryngium 
marUimum at Hyeres Plage (Var) and a Haphtfmps 
collected by my friend Prof. J. W. Heslop Harrison, P.R.S., 
in the Eastern Pyr6n4es on E. campestre (the tube con¬ 
taining which was unfortunately destroyed) would 
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doubtlessly be referable to the same species. I possess 
a single $ found in the Eastern Pyr6n6es at Canet le Plage, 
near Perpignan, on Lottes with Haplothrips niger, viii. 26. 

Haplothrips niger (Osb.). 

Hob. Eeakcb, Jura : Lemny, 1 $ on AnihyUis vulneraria 
with Odontoth/rips anthyllidisy 22. v. 13 {A. Paillot). 

Haplothrips nigricans, sp. n. 

This species closely resembles H. niger (Osb.) and 
H. eryngii mihi, but is readily distinguished by its entirely 
dark fore-legs, the form of the third antennal joint, and 
the exceptionally short and weak bristles of the ninth 
abdominal segment, which are only about one-third 
the length of the tube. The wings of the unique example 
are unfortunately folded down the back, and therefore 
not fully available for description ; the cilia are apparently 
simple (i. e,, non-setulose), and the duplicate cilia appear 
to number eight. 

$.—^Length 1*75 mm.; breadth of pterothorax 0-32 mm. 

Dark, entirely brown to deep blackish-brown except the 
third antennal joint, which is ash-coloured basally and 
darker in the di^al half, though not so dark as the rest 
of the antennse. Bristles of the head and pronotum 
apparently vestigial; lateral abdominal bristles moderately 
long, pale, excepting those of segment 9, which are very 
short and weak. 

Head scarcely longer than broad, much as in distin- 
guendus, the eyes dorsally occupying about 0*4 the total 
length of the head. Antennal joint 3 obconical, much as 
in leucanthemi, 4 subequal in length "with 3, but broader. 
Tube about 2-3 as long as broad at base and nearly 
0*75 the length of the head. 

Measurements in microns :— 

Length (and breadth) of head 178 (168), of pronotum 
140 (250); length (and breadth at base and at apex) of 
tube 132 (57, 34). Length of longest bristles on abdominal 
segments 7, 8, and 9, 75, 70, and 45 re^ectively, and 
length of t^minal hairs c. 105. 

Illative lengths and breadths of antennal joints 3-8 
approximately 57 (27), 57 (32), 50 (25), 46 (21-5), 43 (21), 
30 (16). 


32 * 
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Sab. Feaitob, C6te d’Or: 1 ? (most likely casual) on 
Sambvms d)uhis, Beaune, 1. vii. 13 [A. PaiUet). 

HaplolJinps leucanSiemi (Sohr.). 

' Sab. Feaitcb, Aisne: Dercy, 16. vi. 13, 1 and 
several $$, and Nogent-sur-Mame, only, 3, vi, 13; 
Mftnnhft : Ducey, 1 $, 22. vi, 13, in each case on Lewsan- 
thenmm mlgare. Charante InfMeure: Vanx-sur-Mer, 
5. vii. 14, on ChryscmStemutn hucanthemum {VuiUet). 


LI.— Otolifhs of Pishes from the Lowes' Tertiary Forma¬ 
tions of SovSiem England. — Y. Anacanthini, Hetero- 

somata, Ostariophysi. By G. Aucak Fbost, F.L.S., 
F.G.S. 

[Plate XIV.] 

Order ANACANTHINI. 

Oidithus (Gadvs) svbnotus, sp. n. 

(PI. XIV. fig. 1.) 

Shape ovate, biconvex, outer side umbonated; dorsal 
rim concave, highest anteriorly, passing into the pointed 
posterior rim; ventral rim curved; anterior lim rounded. 
Sulcus enclosed, angle on loiver margin; ostium shorter 
than cauda, mth double lines to lower margin; cauda 
curved, "with rounded end. 

Besembles that of the Becent species Qadvs lusc/us 
(Frost, Ann. & Mag. Nat. Hist. 1926, xviii. p. 487, pi. xxii. 
1^. 14-15). 

One specimen, 4 X2mm. Lower Eocene, London Clay, 
Worcester Park, Surrey. 

Otdlithus (Oadtts) eocenicus Frost. 

(PI. XIV. fig. 2.) 

* The Vertebrate Faunas of the English Eocene * (E. I. White), 1931, 
p. 106, pL i. fig. 15. 

Resembles 0. (Qadus) suhnottLS generally, but diBFers 
in the square anterior part and in the spear-shaped cauda, 
which is similar to that of the Recent species Oadus oegle- 
firms (Frost, L c. p. 485, pL xxii. fig. 8). 

Eighty specimens, coll. Brit Mus. Nat. Hist., holotype 
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P 16296.. Iiower Eocene, Blackheath. Beds, Abbey Wood, 
Kent. 

Otoli^vs (Oadm) meyeri Eoken. 

E. Koken, 1888, 0. {Qadidanm) meyeri 

K. Schubert, 1915 (O. (Ophidiidanm) dimidMua t* 

Described by Koken firom the Lower Tertiaries of North 
America, and by Schubert firom the Upper Eocene of 
Barton. 

Sulcus long, broad, enclosed, divided by a vertical 
groove; ostium and cauda equal; end of cauda rounded. 

Numerous specimens up to ^ x 3 mm. Upper Eocene, 
Barton, Hampshire. 

OtoliiJms (Gfadus) redm, sp. n. 

(PI. XIV. fig. 4.) 

Shape ovate, biconvex, outer side smooth; resembles 
in shape O. {QaSm) subnotus, but differs in the long, 
straight, undivided sulcus, which is occupied by a long 
colliculum and has the lower margins sloping inwards. 

Three specimens, 4x2 nun. Upper Eocene, Barton, 
Hampshire. 

OtoliOma (Macrurus) minimus, sp. n. 

(PI. XIV. fig. 6.) 

Shape high, roughly hexagonal; dorsal rim high, 
serrated; ventral rim curved; posterior rim vertical; 
anterior rim with upper part concave, lower part prominent 
and rounded. Sulcus eudosed, two or three angles on 
lower margin, resembling that of the Becent species 
Mcusrurus codorhyncua (Erost, t. c. p. 483, pi. xxii. fig, 3). 
These minute otoliths occur in great numbers in the 
Barton beds, and were referred to the family Gobiidse 
by the late Col. 0, E. Sheppherd and recorded by me as 
such in “A Comparative Study of the Otoliths of the 
Neopterygian Pishes ”; a further comparison of the 
sulcus, however, diows this to be incorrect and that they 
are the otoliths of immature Macrurid fish^. 

Numerous i^cimens, IJxlJ mm. Upper Eocene, 
Barton, Hampshire. 

♦ E. Koken, “ Neue Untersuchungen an tertiaren Fiseh-otolithen,” 
Zeitschr. d. deut. geol. Gesell. si. p« 274, Taf. xvii. (Berlin, 1888). 

t B. Schubert, ** Obereoc&ne Otolithen vom Barton ClifE bei Christ- 
church,** Jjdrrb. der k.k, Geol. Reichsanst. Ixv. p. 285, Taf. vii. fig. .39 
(Wien, 1915). 
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Otolithus {Merlncdus) sTiepherdi Schubert. 

(PI. XIV. figs. 6-7.) 

R. Schubert, 1916, U c. p. 282, Taf. vii. figs. 26-26. 

Resembles the otoliths of the Recent species Merluccius 
mdgaris (Prost, L c. p. 484, pi. xxii. fig. 6). Described 
by Schubeort from the Upper Eocene of Barton. 

Numerous specimens up to 13 x 5 mm. Upper Eocene 
of Barton, Hampshire, and Lower Eocene, London Olay, 
Worcester Park, Surrey. 

Otoliihus {Phycia) gracilis, sp. n. 

(PL XIV. fig. 9.) 

Shape lanceolate, outer side flat, inner side convex; 
dorsal rim highest posteriorly; ventral rim curved; 
posterior and anterior rims pointed. Sulcus enclosed, 
curved; ostium long and even; cauda small, circular. 

Resembles that of the Recent species Phyds blennioides 
(Frost, L c. p. 487, pi. xxii. fig. 16); but differs in the 
height of the dorsal rim and in the shorter sulcus. 

One specimen, x 2 mm. Upper Eocene, Highcliffe, 
Hampshire. 


Order HETEROSOMATA *. 

OtolitTius (BotJius) cordortus, sp. n. 

(PI. XIV. fig. 8.) 

Shape elongate, irregular, biconvex ; dorsal rim curved, 
regular, passing into the pointed posterior rim ; ventral 
rim deepest anteriorly; anterior rim with rounded pro¬ 
jection on lower part. Sulcus narrow, horizontal, medianly 
compressed; ostium and cauda wedge-shape with the 
narrow ends opposed. 

Resembles that of the Recent species Bothus ^odas, but 
differs in the irregular ventral rim. 

One specimen, x IJ mm. Upper Eocene, Barton, 
Hampshire. 

Otoliihus {Pleuronectidarum) tenuis, sp. n. 

(PL XIV. fig. 10.) 

Shape lanceolate, biconvex, widest anteriorly; dorsal 
and ventral rims curved; posterior rim narrow and 
extended; anterior rim pointed, upper part concave. 

* G, Allan Frost, ser. 10, vol. v. p. 231, pi. ix. (1930). 
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Sulcus enclosed, divided; ostium ovate, cauda minute 
and circular, the ostimn resembling those of the Pleuro- 
nectidse and the cauda those of the Soleidse. 

One specimen, 4^x2 mm. Lower Eocene, London day, 
Isle of Sheppey, 

OtoUffms (Solea) bwrUme/nsis, sp. n. 

(PI. XIV. fig. 11.) 

Shape crrcular, outer side flat, mner side convex; 
dorsal lim domed, forming angle wiilx the slightly concave 
posterior rim; ventral lim semicircular, passing into the 
rounded anterior rim. 

Sulcus broad, divided, with slight upper angle, opens 
on the anterior rim. Ostium wide, lower margin longer 
than the upper; cauda with rounded end. In other 
examples the sulcus is narrow and imdivided. 

Eicsembles in shape circular examples of the Becent 
species Solea variegata, but differs in the width of the 
sulcus and in the open ostium. 

live specimens, 1x1 mm. to 2 x 2 mm. Upper Eocene, 
Barton, Hampshire. 


Order OSTAEIOPHYSI*, 

Suborder SinuBoiDBA. 

E. Koken, 1884, OtoliOius (incertSB sediis} craams f. 

Shape semi-globular, outer side smooth, inner side with 
central umbo, concentric lines, and radial furrows to 
posterior and ventral rims; upper part smooth with 
broad striations ; anterior rim with low blunt projection. 
Described by Koken from the Oligocene of Headon Hill, 
Isle of Wight. 

Besembles generally that of theBeoent species FelieMhya 
marinvs (Frost, loo, dt. 1925, xvi. p. 436, pi, xxii^ 
figs. fi-7). 

Six specimens up to 11x9 mm. Upper Eocene, 
Barton, Hampshire, 

* The Ostariophysi have been taken last, as the only order in which 
the lapillus is the otolith described. 

t E. Koken, “ TJeber Fisoh-Otolithen insbesondere uber diejenigen 
der nord-deutsohen oligocSn-ablagermigen,*’ Zeit, d* dent, geoh Oes, 
xxxvi. p. 5,00 (Berlin, 1884), 
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Otolithus (Aritis) anglicus Bassoli *. 

(PL XIV. fig. 13.) 

Shape conchoidal, flat, slightly convex; faint con¬ 
centric rings on inner side with delicate striations between ; 
a furrow runs from the centre to the anterior part of the 
ventral rim. 

Described by Bassoli from Brockenhurst, Hampshire. 
It differs from 0. (Arius) crassus in the flatter shape and 
in the prominent rounded anterior process. 

Three specimens up to 6x5 mm. Upper Eocene, 
Barton, Hampshire. 

Otolithus (Arius) planus^ sp. n. 

(PL XIV. fig. 14.) 

Shape elliptical, biconvex, rather flat; outer side 
smooth ; inner side smooth, with domed centre surrounded 
by concentric lines; a ridge extends from the centre 
to the anterior point, above which a triangular depression 
is present; dorsal rim curved passing into the rounded 
posterior rim ; ventral rim curved, posterior part sunken ; 
anterior point rounded. 

Resembles 0. (Arius) germanicus described by Koken 
from the Lower Oligocene of Lattorf (Koken, 1891, 
Zoc. cit. xliii. p. 77, pL vi. fig. 8), but differs m the greater 
length, in the smooth centre of the inner side, and in the 
shape of the anterior point. 

Two specimens, 11x8 mm. Upper Eocene, Barton, 
Hampshire. 

Otolithus (Arius) cequus, sp. n. 

(PL XIV. fig. 15.) 

Shape pip-like, biconvex; outer side smooth; inner 
side centre raised, with fine concentric lines near periphery; 
dorsal rim high, rounded, passing into the rounded posterior 
rim ; ventral rim flattened, with anterior angle. 

Resembles 0. (Arius) parvus described by Schubert 
from Barton (L c. p. 287, Taf. vii. fig. 24), but differs in 
the raised centre of the inner side, in the narrow dorsal 
rim, and in the flattened ventral rim. 

One specimen, 8x6J mm. Upper Eocene, Barton, 
Hampshire, 

* G. G. Bassoli, “ Otoliti fossili di Pesci,” Atti della Societa dei 
Naturalist! e Matematici di Modena (1909). 
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EXPIAMATION OB’ PLATE XIV. 

Fig. 1. Otolithus (Gadus) stdbnoiua, sp. n. 

Fig. 2. -(-) eocenima, sp. n. 

Fig. 3. -(-) meyeri Koken. 

Fig. 4. -(-) rectm, n. 

Fig. 5. - (Macrtima) minimtca, sp. n. 

Figs. 6, 7. - (Merlucciua) shephe/rdi Schubert, 

Fig. 8. - (Boihus) contortus, sp. n. 

Fi^. 9. - {Phyois) gracilis, sp. n. 

Fig. 10. - (Pleuronectidarum) tenuis, sp. n. 

Fig. 11. - {8olea) bartonensis, sp. n. 

Fig. 12. - (Arim) crassus Kokeu. 

Fig. 13. -(-) angUcus Bassoli. 

Fig. 14.-(- planus, sp. n. 

Fig. 15. -(-) m^us, sp. n. 


Ln .—A Remaim of the Trilobite Oenera Deiphon and 
Onycopyge. By W. F. Whutabd, Ph.D., D.I.C., 
A.R.C.S. 


[Plates XV. & XVI.] 
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The Upper Valentian sandstones of the Bog Mine Outliers, 
situated in the Shelve country of Shropshire, have yielded 
a large shelly fauna, which includes several incomplete 
cranidia of DeipTum. Whole looking for a species in 
which to place the material, it became evident that 
although the structure of Deiphon forbesi is moderately 
well known, yet the descriptions were inadequate. Com¬ 
parison with other species indicated that a great deal 
of the recorded fossils were iosuf&ciently described, 
while the structure of Onycopyge suggested the lines along 
which the extremely speciadzed type of Deiphon exo¬ 
skeleton might have developed. Apart jfrom tiie general 
interest wMch attaches to such bizarre trilobites, a 
redescription of as many of the known specimens as 
could be procured for examination seemed desirable. 
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I. Descriptions of the Genera and Species. 

Trilobita. 

Family Gheimridse Salter, 1864. 

Genus Dbiphon Barrande, 1850. 

Diagnosis .—^Tumid portion of glabella unsegmented, 
egg-shaped, spherical, or transversely ovoid; basal lateral 
glabellar lobes small, nodular; occipital ring short, usually 
forming base of ** stalk ” which carries glabella; fixed 
cheeks spinose, secondary spine on jfrontal border; free 
cheeks small, subtriangular; eyes reniform, finely facetted; 
facial suture short, no ventral median suture; no rostral 
plate ; hypostoma rectangular, pear-shaped middle body, 
lobate anterior wings. Thorax of nine segments, spinose 
pleurae, no fulcrum; facets at the side of the axis on 
cephalon and pygidium for the articulation with the first 
and ninth thoracic pleurae respectively. Pygidium of 
five fused segments, shape variable, but always with 
two pairs of spines, the posterior being the better 
developed. T^t ornamented by granules usually of two 
sizes. 


Deiphon forbesi Barrande. (PI. XV. figs. 1-3.) 

I860. Deiphon forheai Barrande, p. 6 & text-fig. 

1852. Deiphon Jorheai Barrande, pp, 814 & 931, pi. ii. B, fig. 4, and 
pi. xxxix. figs. 50-55. 

1872. Deiphon forbesi Barrande, p. 115, pi. ii. figs. 19-20. 

1898- Deiphon forbesi Beed, p. 211. 

1926. Deiphon forbesi Warburg, p. 396, 

Barrande’s classical descriptions of D£iphon forbesi 
were founded upon excellently preserved specimens 
stated to come from the EjS {=Ee 2 ) beds of Bohemia 
(but see p. 629), and the following redescription is based 
upon several of his metatypes. Dr. J. Koliha has 
informed me that only one complete individual is known 
from the Bohemian sediments, and this is the specimen 
figured by Barrande (1872, pi. ii. fig. 19). 

Description .—CJephalon is inflated, with laterally directed 
spinose fixed oheelm ; ratio of cephalon length to breadth 
varies from 2 : 5 to 1: 3. 

Glabella consists of a tumid, subspherical mass, and 
a pair of well-defined basal lateral glabellar lobes. In 
some individuals the length of the swollen glabellar mass 
is the same as the breadth, as in the case of the largest 
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known specimen, which measures 8 mm. in both directions; 
in others, the length is usually less than the breadth. 
The glabella is markedly convex, and descends anteriorly 
to the pre-glabellar fimow, which it slightly overhangs, 
and posteriorly to the occipital furrow; laterally, 
it plunges downwards on either side to the axial furrow. 
The basal lateral glabellar lobes are small and delineated 
by deep basal lateral and occipital farrows, which 
coalesce medially. The occipital ring is transversely 
arched and forms a stalk on which is carried the inflated 
portion of the glabella. The axial furrow is shallow 
on either side of the occipital ring, deep at the occipital 
furrow, and rises to delimit the side of the lateral glabellar 
lobe ; thence it deepens at the base of the tumid glabella, 
ascends sharply to the place of origin of the fixed cheeks, 
and descends steeply to be continued round the glabella 
front as the pre-glabellar furrow. This latter is gently 
arched medially and Ues above the anterior branch of 
the facial suture. The anterior margin furrow is un¬ 
developed. On either side of the cranidium at the level 
of the occipital ring, external to the axial furrow, there 
is an almost flat area which, when traced back to the 
posterior margin of the cephalon, is seen to carry a small 
articular facet (PL XV. fig. 1). This surface is connected 
with the inner part of the front margin of the first 
thoracic pleura. Such a development would obviously 
secure closer union between the thorax and cephalon in an 
animal in which the exoskeleton is so reduced, and is 
additional to any articulation made by the axial ring 
with the occipital ring; a similar facet is better shown 
in a variety of the genotype on PI. XVI. fig. 2. Similarly, 
the pygidium carries a pair of spinose facets in front of 
the other two pairs of spines, and their function appears 
to have been like that already described for the cephalon 
(PL XV. fig. 3). 

Fixed Cheel^ are largest internally, and form spine-Kke 
processes which curve backwards ; the posterior margin 
commences approximately 1 mm. to the side of the 
axial farrow bounding the occipital ring, sweeps forwards 
for a short distance, and thence curves outwards and 
finally backwards. The front margin of the fibsed cheeks 
is directed backwards for the major portion of its course, 
being slightly upraised in the region of the eye. The 
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curvature of the cheek tends to be more pronounced 
in younger than in more mature individuals. There is 
invariably a small secondary spine situated just external 
to the eyes which projects forwards and downwards 
from the front border of the cheek. 

Fre& Chedis are diminutive, a condition which may be 
directly correlated with the reduction of the fixed cheeks 
to mere spinose processes (PI. XV. fig. 2). The posterior 
branch of the facial suture outs the anterior margin about 
1 mm. from the inner side of the secondary spine, and 
trends obliquely backwards and inwards to cut the pro¬ 
tuberant inferior eyelid midway along its course. The 


Text-fig. 1. 




(а) Beconstrootion of Deiphonf orbed (modified &om Barrande). x2. 

(б) Reconstruction of Onj/cojjygrc X 1*4 approx. 

anterior branch originates at the front of the palpebral 
lobe, swings forwards and inwards, and occupies a position 
immediately under and parallel to the pre-glabellar furrow. 
There is no evidence of a ventral median suture between 
the free cheeks; as in some other trilobites, Deiphon is 
characterized by the fact that the free cheelb are fused 
into a sb^ unit. The inferior margin of the combined 
free dheelffl shows a semicircular embayment for the 
reception of the front of the hypostoma. The eyes are 
reniform, more rounded anteriorly than posteriorly, and 



Trilobite Genera Deiphon and Onycopyge. 509 

project well above the level of the fixed cheek, opposite 
the mid-point of the tumid glabellar mass. Barrande 
has recorded that the eye is made up of about 200 facets, 
and this number agrees with my own determination. The 
palpebral lobe is clearly delineated, but its relation to the 
facial suture is unusual. In most trilobites the palpebral 
lobe invades the inner margin of the eye, the facial suture 
extending from the anterior and posterior extremities; 
in Deiphon forbesi, while the anterior branch of the facial 
suture occupies its usual position, the posterior branch 
originates on the outer eye margin ; it has thus migrated 
from a more normal posterior position to a lateral and 
external position. A portion of the inferior eyelid is 
thus carried on the fixed cheek, whereas it is usually 
confined to the free cheek. The palpebral lobe and 
inferior eyelid form a pronounced rim surrounding the 
eye (PL XV. fig. 1). 

The hypostoma is unknown. 

The thorax consists of nine segments, each pair of 
pleursB being spinose. The axial rings are curved simply, 
carrying articulatory half-ring and furrow. The first 
segment is short with the pleurae directed forwards; 
successive pleurae fibrat extend outwards and later are 
directed backwards, at the same time gradually increasing 
in size ; the ninth pair of pleurae is slightly shorter than 
the eighth. Barrande attached much importance to the 
character of the thoracic pleurae in trilobites generally, 
and in Deiphon forbesi he has recorded that there is 
“ un sillon median, qui d4termine deux bandes 4gales ’’ 
(1872, p. 115). 

The pygidium is characterized by two pairs of pleural 
spines, of which the posterior pair is always the better 
developed, and a pairof small antero-lateral facetted spines 
for connection to the pleurae of the ninth thoracic segment 
(PL XV. fig. 3). Whereas Barrande contended that there 
were nine thoracic segments, Salter maintained that 
there were ten in the adults of the British specimens, 
herein referred to Deiphon forbesi barrandei, the tenth 
having been liberated from the front of the pygidium 
during development (Salter, 1865, p. 89); in such pygidia 
only the posterior pair of spines was present. Having 
examined nearly aU Salter’s material, and much more 
in addition, it is evident that Barrande’s opinion was 
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ooireot. Five segments are present^in the pygidium, 
the anterior one carrying an artiouMory half-ring and 
spinose pleurse. The rib furrows (=fhrrow8 between 
the pleurse) are almost obsolete; those between the 
first and second segments are deep laterally, while the 
remaining three pairs are seen as grooves situated in 
a depressed oval area, surrounded by a raised border 
which grades backwards into the larger pair of pleural 
spines. Even in the smallest specimens the posterior 
spines diverge at a large angle varying from 110° to 160°. 

A line reconstruction of Deiphm. forbeai is given in 
text-fig 1, a, and this has been modified from Barrande 
(1872, pi. ii, filg. 19). 

Material and Localities. —Sixteen metatypes have been 
examined and were obtained from Listice, Lodenitz' and 
Qhrada, Bohemia. 

Geological Horizons. —^Barrande records the species only 
from his Ecg beds (=1^ of later workers); these are 
placed by Heritsch equivtdent to the two topmost zones 
of the Lower Ludlow of Britain (1928, p. 339). Pemer 
and Kodym, however, think that Barrande confused 
the horizon of this fossil, and that it actually occurs 
in the beds in the Zone of Gyrtograptus murchisoni, 
and only doubtfnlly record the form from the E- beds 
(1922, p. 61). 

Deiphon forbesi var. ghbifrons (Angelin). 

(PI. XV. figs. 4-13.) 

1854. Deiphon globifrons Angelin, p. 66, pi. xxxiv. fig. 7. 

1886, Deiphon forbesi LindstrSm, p. 61, pi. adii. figs. 9-10, and pi. xv. 
figs. 18-20. 

1907. Deiphon forbesi Schmidt, p. 13, pi. i. fig. 7. 

1926. Deiphon forbesi Warbnrg, p. 396. 

Description, —^The proportions of the cephalon show 
a general relationship of length to breadth of 2 : 5. The 
largest measurements obtained for the tumid glabellar 
mass are 14 mm. long by 14-6 mm. broad, while the 
smallest specimen examined is 3 mm. long. The glabella 
is more swollen than in the genotype, and overhangs 
more the occipital region (PL XV. fig. 6, a), but the 
lateral glabellar lobes and the various fiirrows show 
no appreciable diJfferences. The ornament of the largest 
individuals consists of coarse granules, particularly on 
the posterior surface of the glabellar mass (PI. XV. fig. 10), 
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while yotmger specimens show a pattern of granules inter¬ 
spersed by sm«^er ones (PI. XV. fig. 4). The eyes are 
reniform and situated opposite the mid-point of the swollen 
glabdla. The spinose fixed cheeks are more sturdily 
proportioned than is usual in the genus, and at their 
termination they curve upwards. The course of the 
&cial suture is clearly delimited; the anterior branch 
originates at the front of the inner side of the eye margin, 
swings inwards and downwards, and occupies a position 
immediately underneath the pre-glabeflar forrow (PI. XV. 


Text-fig. 2. 




Partial reconstruction of DeipkonJorbeM globifrons. x 2. 

figs. 5 &; 6, 6); there is no median suture between the 
cheeks. Ihe posterior branch cuts the front margin 
about 1 mm. from the inner side of the secondary spine 
and trends inwards and backwards to the inferior eyelid, 
which it outs about one-third the distance along its 
length (PI. XV. fig. 5); ventrally it swings downwards, 
thence inwards, and cuts the lateral hypostomal inlet 
(divided into an anterior notch and a posterior groove) 
at the edge of the posterior groove (PI. XV. figs. 8 & 9); 
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thus the complete course of the facial suture is known. 
Both the bifid lateral inlet on the under side of the 
cephalon and the hypostoma are so perfectly preserved 
that the naethod of articulation can be determined. 
If in ecdysis the fused free cheeks were liberated first, 
then they would take with them the anterior notch and 
part of the posterior groove, and, since the hypostoma 
was lodged over the fiange bounding the notch, it may 
have been shed with the free cheeks. On the other 
hand, during ecdysis the hypostoma may have moved 
back along the posterior groove, much of which is carried 
on the fixed cheek. The hypostoma is provided with 
a pair of antero-lateral wings, which fit into their respective 
grooves on the under side of the cephalon, and were 
attached almost certainly over the fiange extending 
from the groove to the notch. The shape of the groove 
shows that the h 3 Tpostoma was movable forward and 
backwards. 

The structure of the hypostoma is well shown in a 
specimen which was fibcst figured by lindstrOm (1885, 
pi. XV. fiigs. 18-20); it is isolated from the matrix and 
shows both ventral and dorsal views (PL XV. fig. 7, a & 6). 
The ventral aide is characterized by a pear-shaped middle 
body, which tapers posteriorly, and is delineated by the 
anterior and postero-lateral farrows. Where these two 
furrows meet, another furrow (here termed the anterior 
wing furrow) takes its origin, and passes almost to the 
termination of the anterior wing. The lateral margins 
are disposed nearly at right angles to the posterior margin, 
and this gives a rectangular shape to the hypostoma. 
The lateral margin on either side carries a small side 
projection situated at about two-thirds the distance 
from the posterior end ; the function of these projections 
is uncertain. The anterior border is transversely convex, 
but near the junction of the anterior, postero-lateral, 
and anterior wing farrows it swings forwards and down¬ 
wards, and outlines the front of the lobate anterior wing, 
the posterior margin of which is formed by the con¬ 
tinuation of the lateral border margin. The anterior 
wing fits into the bifid lateral inlet in the under surface 
of the cephalon. The anterior border carries a row of 
tubercles, while the middle body is granulated; the 
postero-lateral border is finely ornamented. The dorsal 
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side of the hypostoina is concave in the region of the 
middte body, being surrounded by a wide, smooth, and 
transversely convex ridge, which is the complement 
on the dorsal side of the anterior and postero-lateral 
farrows of the ventral surface. The postero-lateral border 
in its dorsal aspect is slightly concave, except in the 
region of the problematical, small, side projections already 
noted above ; these projections are continued backwards 
and inwards as ridges bearing a granulated ornament, 
dying away just before the inner margin- of the postero¬ 
lateral border is reached. This border is at a higher 
level than the smooth postero-lateral ridge bounding 
the middle body, from wMch it is separated by a groove 
which is incised horizontally; this is continued into the 
anterior wings, but is not visible either as a groove 
or ridge on the ventral surface. 

The thorax is incompletely preserved, but there axe 
indications of nine segments with normal axial rings. 
The one available specimen has already been figured 
(lindstrOm, 1886, pi. xiii. fig. 9). 

The pygidium is known from a small and a larger 
individual- The usual characters found in Deiphon are 
present. In the younger specimen the posterior spines 
diverge at approximately 90® and then curve inwards 
(PI, XV, fig. 12), while in the more mature individual 
the angle is 100° (PL XV. fig- 11). 

A composite reconstruction of the cephalon and 
pygidium of Deiphon forbesi globifrons is given in 
text-fig. 2, but there is insufficient data upon which 
to base a drawing of the thorax. 

Material and Localities. —Seventy specimens including 
those figured by LindstrOm have been examined. The 
material was collected at several localities in Gotland 
including P&rO, Lilia CarlsO, Slite, Visby (Likkershamn), 
and HaJl. On© specimen referred to this variety was 
collected by Dr. C. Casper from a derived block at Ohva, 
Danzig (PL XV. fig. 13). 

Geological Horizon. —Gotlandian Limestone. 

Deiphon forbesi var. barrandei, var. nov. 

(PL XVI. figs. 1-4.) 

1854. Deiphon forbe9i Morris, p. 106. 

1854. Deiphon forbesi Murchison, p. 235. 

1865: Deiphon forbesi Salter, p. pi. vii. figs. 1--1_2. 

Ann. ds Mag. N. Hist. Ser. 10. Vol. siv. 
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1865. Deiphon forbesi Setter & Woodward, pi. iv. fig. 54. 

1877. Beipkonforbeai'Woodwaxd, p. 147. 

1919, JDei^hon forbesi Garwood & Gkiodyear, p. 19. 

Description .—The cephalon shows the general characters 
of the genot 3 rpe. The tmnid glabellar mass is variable, 
but on the whole it exhibits a greats breadth in pro¬ 
portion to length than is found in any other species 
or variety; there are also specimens which measure 
equally in both directions, a character usually associated 
with younger individuals. The basal lateral glabellar 


Text-fig. 3. 




(а) Partial reconstruction of a presumed adult of Deipkon foitheai 

barrandei. X 2. 

(б) Beconstruction of a younger individual Deiphon forbesi barrandei. 

X2. 

(c) Beconstruction ofthe cephalon of x2. 

lobes are developed, and the several furrows show no 
apparent differences from Deiphon forbeai. One striking 
feature is the coarseness of the granulation. The fixed 
cheeks changed their appearance with age, and whereas 
in other forms these remained comparatively regular 
even in the largest specimens, in barrandei they became 
gnarled and tended to develop protuberances. The 
free cheeks show the usual triangular outline. The eyes 
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are reiiiforni, mth apparently fewer facets than in the 
genotype ; in the largest individuals the eyes are separated 
from the glabella by a shallow groove, while in the younger 
forms this groove is deep (compare PI. XVI. figs, 1 & 2). 
The eye level is about the mid-length of the tumid 
glabelto mass. The posterior branch of the facial 
suture cuts the inferior eyelid between one-third to one- 
half of its length, while the anterior branch commences 
well to the front of the eye margin (PI. XVI. fig. 4). 
There is no median suture between the free cheeks, 
which are characteristically ornamented by a few pro¬ 
nounced tubercles. 

The hypostoma is constructed on the same plan as 
in globifrons^ but the middle body is more sturdily 
proportioned, and it carries larger tubercles than in th^ 
variety (PL XVI. %. 4). 

The thorax consists of nine segments ; the pleurae are 
smooth and there is no fulcrum. The pleurae of the sixth 
segment are almost horizontal; those in front are shorter 
and directed forwards, and those behind are curved 
backwards. The axial ring carries an articulatory farrow 
anteriorly, which grades into the raised portion of the 
articulatory'half-ring. 

The pygidium shows a similar arrangement of parts 
as in Deiphon forbesL On either side of the articulatory 
half-ring and in front of the smaller pair of pleural spines, 
there is a pair of spinose lateral processes, which abut 
against the back of the ninth thoracic segment. In small 
individuals the posterior pair of pleural spines are shorter 
and much thicker than in either B. forbesi or D. forbesi 
globifrons, and they diverge at an initial angle of about 
85® (PL XVI. fig. 1). In the largest specimens the spines 
are thicker and diverge at 180°, turning round abruptly 
and pointing inwards at their terminations (PL XVI. 
fig. 3). There is this tendency in globifrcms for the spines 
to grow horizontaJly, but I have examined no specimen 
in which the development is so pronounced as in barrandei. 

Line reconstructions of two individuals of Deiphon 
forbesi barrandei showing different stages of growth are 
given in text-figs. 3, a & b. 

Material and Localities, —Porty-two specimens have 
been examined from Dudley, from the Silurian outcrop 
west of the Malvern Hills, and from Old Radnor. 

33 * 
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Geological Horisone. —Silurian: Woolhope Shales, WoOl- 
hope limestone, Wenlook Shales, and Wenlock lime¬ 
stone. 

Holotgpe. —^No. 1 (University Museum, Oxford) from 
the Wenlook Shales of the Malvems. 

Paratopes. —No. 2 (University Museum, Oxford) from 
the Wenlock Shales of the Malvems, no. A 3296 (Sedg- 
viok Museum) from the Wenlock limestone of Dudley, 
and no. 38953 (B.M.N.H.) from the Wenlock Shales of 
Dudley. 

Deiphon forbesi var. Mkella *, var. nov. 

(PI. XVI. fig. 7.) 

The only available specimen is distorted by crushing, 
much of the occipital region being obscured (PI. XVI. 
fig. 7, a). As far as can be ascertained, the cephalon 
is aiTwilaT to that of the genotype. The swollen mass 
of the glabella is spherical in shape and ornamented 
by fairly coarse-grained tubercles (PI. XVI. fig. 7, b). 
The anterior branch of the facial suture trends inwards 
from near the iimer mde of the secondary spine on the 
fixed cheek, and outs the inferior eyelid midway along 
its length. 

The thorax shows the usual nine segments. The first 
is 12 mm. broad, and successive segments gradually 
increase, reaching a maximum breadth of 16 mm. in the 
sixth, the remainder being slightly less broad. The 
axial ring is normal, pleurse are smooth, and there is 
no fulcrum. The pleurae of the first segment are directed 
forwards, and progressing posteriorly each pair is arranged 
more towards the horizontal, a position attained in the 
fifth and sixth segments; thereafter the remaining 
pleurae curve backwards. 

The pygidium is moderately preserved and exhibits 
two pairs of spines, of which the posterior pair is strongly 
developed, diverging at an angle of 70°; the fork-l^e 
appearance of these spines suggested the varietal name 
(M. XVI. fig. 7, 6). In no other form of Deiphon are 
the posterior spines so large when the swollen mass of 
the glabella measures only 8 mm. across, and neither 
is the angle of divergence so small as 70°. 

* SAK€AAa=fork (pitchfork), referring to the posterior pair of pygidial 
spines. 
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Material and LocaUiy.—The holotype (no. A 3607, 
a & b, Sedgwick Museum), in the form of an internal cast 
and an external mould, was collected from near the Gas¬ 
works, Haverfordwest, South Wales. 

Qeologicod Horizon. —Silurian : Gasworks Mudstones, 
Iiower Valentian. 

Deiphon forhesi cf. var. dihetta, var. nov. 

(PI. XVI. figs. 6, 6.) 

1906. Deiphon forbesi Reed, p. 150. 

1931. Deiphon forbesi Reed, p. 23. 

1932. Deiphon cLforbeai Wliitt£«rd, p. 880. 

Pending the discovery of more perfect material from 
the Upper Valentian rocks of Shropshire, the specimens 
are referred to the Lower Valentian form here described 
as Deiphon forbesi dikella. Other material given in the 
synonymy is that recorded by Reed from Girvan, but the 
specimen is so incomplete that it calls for no further 
mention. 

In the fossils from Shropshice the tumid portion of the 
glabella is usually as long as it is broad (PL XVI. fig. 6). 
The glabella, ornamented by granules visible in extern^ 
mould only, overhangs the pre-glabellar furrow, which 
is only slightly arched medially. The basal lateral 
glabellar lobes are well defined in the oasts because 
of the deeply iucised occipital and basal lateral furrows. 
The eyes are situated on a level with the mid-length of 
the glabellar mass (PL XVI, fig. 6). 

Material and Localities. —^Ten incomplete cranidia have 
been collected from the Bog Mine Outliers, Shelve, 
Shropshire, one from an outcrop 1100 feet, S. 15® E. of 
Barytes Mill, Wagbeaoh, Shropshire, and one fromMulloch 
Hill, Girvan. The material is in the form of internal 
casts and external moulds. 

Ghohgical Horizons. Silurian: the sandy represen¬ 
tatives of both the Pentamerus Beds (Wagbeaeh) and 
the Purple Shales (Bog Mine) all being of Upper 
Valentian age (Zone of Monograptus turricvdatns ); 
the Lower V^entian (MuUoch Hill Group) of Girvan. 

Deiphon angelini Warburg. (PL XV. figs. 14, 15.) 

1854. Deiphon Isevia Angelin, p. 77, pi. zxxix. Ug. 5. 

1884. Deiphon forbesi Tomquist, p. 22, pi. i. figs. 13-14. 
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1907. Dewphon puwMnia Wiman, p- 4. 

1925. Deiph(m angdini Warburg, p. 394, pi. x. figs. 40-42, 

1926. Deiphon angdini Troedsson & KoswaJl, p. 444. 

1927. Deiphon angdvni Kummerow, p. 26. 

The three type-specimens have been available for study, 
and I cannot do better than to quote from the original 
account (Warburg, 1925, p. 394); one of the syntypes 
is illustrated herein (PL XV. fig. 14). 

Glabella in front of basal lateral farrows swollen 
into a large, convex mass, sub-oval to sub-quadrilateral 
in outline, widest at about half-way between posterior 
and anterior margins. . . . Anterior two pairs of lateral 
glabellar furrows entirely obsolete. Neck of glabella 
very short, depressed, with small, sub-triangular, nodular 
basal lateral lobes ; its middle portion smooth and groove- 
Uke, forming a direct continuation of the basal lateral 
glabellar furrows, which are rather wide, but not deep. 
Axial furrows narrow and shallow outside occipital 
ring and basal lateral glabellar lobes, in front of latter 
of moderate width and outside base of swollen portion 
of glabeUa very deep, almost straight, diverging anteriorly, 
then growing shallower again and curving at first slightly 
upwards and then steeply downwards and slightly inwards 
to merge into the well-marked, almost straight pre- 
glabellar furrow. Occipital furrow narrow, nearly trans¬ 
verse and very shallow in middle and almost confluent 
with depressed neck of central glabellar lobe, growing 
deep and curving forwards at sides. Occipital ring 
narrow, scarcely wider in middle than at sides, strongly 
arched transversally, gently rounded longitudinally. . . 

Dr. Kummerow has recently recorded jD. angdini 
from an erratic block foimd near Brandenburg. The 
specimen is a little more complete than are Warburg’s 
types, and shows part of the spinose fixed cheek and a£o 
the root of the secondary spine. Unfortunately, the 
region of the free cheek is broken, but it is quite evident 
that the eye must have lain close alongside the glabella 
(PL XV. fig. 15). The ornament of the glabella and 
fixed cheek consists of a series of tubercles interspersed 
by much smaller ones. 

Oeological Horizon and Localities .—Upper Leptssna 
Limestone of lissberg. West Baltic Limestone of Oland 
from boulders, and from an erratic block of clear grey 
limestone of Pritzerber See, near Brandenburg, Germany. 
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Deiphon am&ricanue Weller. (PI. XV. fig. 16.) 

1907. Deiphon americamts Weller, p. 268, pi. xxxy, fig. 14. 

The holotype is preserved in a pale grey, almost white, 
limestone, and is present as an internal cast. The 
cephalon alone is known, and this is slightly damaged 
in the region of the occipital ring, while the glabella 
is somewhat crushed. 

Description ,—^The cephalon is readily distinguished since 
the iofiated glabellar mass is situated more to the front, 
relative to the fixed cheeks, than in any other species of Dei¬ 
phon, The ratio of length to breadth is approximately 1:2. 

Glabella shows a swollen anterior mass and a pair 
of small basal lateral lobes. In front of each lateral 
lobe the axial furrow descends abruptly and coalesces 
with the deep, pit-like, basal lateral furrow. The axial 
ring is damaged, but it is convex transversely, while the 
occipital furrow deepens laterally to delimit the hinder 
margin of the lateral glabeUar lobe. The occipital 
ring is separated medially from the tumid portion of the 
glabella by a concave area which is composed of more 
elements than the confluent occipital and basal lateral 
furrows, for, another furrow (marked x in PI. XV. fig. 16), 
which is not differentiated medially, delineates the back 
of the tumid mass, passes laterally between this mass 
and the raised region of the eye, and joins the axial 
furrow. The presence of this frirrow {x) is probably due 
to the fact that the tumid mass is more isolated from the 
occipital ring than in any other species. 

Fixed C^eks are very slender and originate from 
the postero-lateral margin of the glabellar mass; it is 
this postero-lateral position of the fixed cheek which 
is so distmotive, for generally in Deiphon it is placed 
more forward, and consequently the swollen mass appears 
to be less separated from the cephalon. No secondary 
spme has been observed on the fixed cheeks. 

Free Cheeks are indeterminate- The eyes are situated 
posterior to the inflated glabella, and are directed 
obliquely outwards, but further details are not shown. 

The hypostoma, thorax, and pygidium are unknown. 

Material and Locality .—^The holotype was collected 
from near Lemont, Illinois, U.S.A. (no. 9899, Walker 
Museum, University of Chicago). 

Oeological Horizon .—Silurian : Niagaran Limestone. 
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Deiphon longifrons, sp. n. (PL XVI. figs. 8, 8.) 

1901. D&ipkon forheai van Ingen, p. 36. 

1929. Deiphon forbeai Thonaas, p. 121, pi. ix. figs. 8 & 9. 

Description, —^The cephalon shows the general charac¬ 
ters of the genotjrpe, and the ratio of the length to breadth 
is 2:5. 

Glabella comprises a central tumid portion with diminu¬ 
tive basal lateral lobes (PI. XVI. fig. 8, a). The tumid mass 
is egg-shaped, and attains a maximum breadth at varying 
distances in jfront of the occipital furrow in different 
individuals; the length is constantly greater than the 
breadth, and in this respect is different from any previously 
described species. In side view the mass overhangs 
and projects well in front of the pre-glabellar furrow, 
while its axis is tilted upwards at nearly 46° (PI. XVI. 
fig. 8, b). The basal lateral lobes are small, and basal 
lateral furrows deep. The axial furrow is generally deep, 
descends to form a pit in front of the lateral lobes, ascends 
sharply to attain its greatest height at the level of the 
eyes, and thence swings inwards and downwards round 
the front of the glabella as the pre-glabellar furrow; 
this is not arched medially. The occipital ring and 
furrow are normal for the genus. 

Fixed Cheeks are slender; they curve outwards, then 
backwards, and finally turn upwards, standing vertical 
at their extremities. A small secondary spine is present 
on the frontal border. 

Free Cheeks are relatively the smallest found in any 
species of Deiphon, The anterior branch of the facial 
suture cuts the eye margin well to the front, and there 
is a pronounced palpebral lobe. The posterior branch, 
however, leaves the eye-margin at the same level as the 
anterior branch, and tiius nearly the whole of the inferior 
eyelid is carried on the fixed cheek. The eye is reniform 
in shape and there are about 200 facets on its surface; 
the eyes are situated well to the back of the tumid 
glabellar mass, at a level corresponding to two-thirds 
its length (PI. XVI. fig. 9). 

The glabella is pustulated and, with the exception 
of the furrows, the rest of the cephalon is ornamented 
with small granules. 

The hypostoma, thorax, and pygidium are unknown. 
The material from the St. C3air Limestone is here placed 
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in a new species, for I know of no other form in which 
the swollen glabellar mass is so elongated, and inclined 
at such a high angle. 

A reconstruction of the cephalon is given in text-fig. 3, c. 

Material and Locality, —Six specimens were obtained 
from hills north of Batesville, Arkansas, U.S.A., and include 
the holotype and paratype (nos. 13891 & 13892, Peabody 
Museum, Yale University). 

Geological Horizon, —Silurian : Clinton ; St. Clair lime¬ 
stone. 

Deiphon pisum (Foerste). 

1894. Sphserexochua piswm Foerste, p. 528, pi. xxxvii. A, fig. 14. 

1904. Deiphon piaum Foerste, p. 340. 

I have been unable to procure material of this species, 
which was erected on incomplete specimens. The glabella 
and occipital ring only are known, and, as far as can be 
determined from the figures and text, these differ in 
shape from the genotype. 

Localities and Geological Horizons, —Silurian: Clinton 
Group of Ohio and Indiana ; also reported from Niagaran 
Shales of Lockport, New York, U.S.A. 

Genus Oistyoobyge H. Woodward, 1880. 

Diagnosis, —^Tumid portion of glabella unsegmented, 
transversely oval; basal lateral lobes present; occipital 
ring short; fixed cheeks divided into subtrian^ar 
and spinose portions, the former showing posterior 
border ridge and furrow, the latter carrying small secon¬ 
dary spine ( 5 ®) along its anterior edge ; free cheeks small, 
with secondary spine (s'); eyes protuberant; hypostoma 
with pear-shaped middle body, lobate anterior wings. 
Thorax of nine, possibly eight, segments; pleurae with 
median transverse ridge, anterior and posterior borders; 
dorsal tubercle at fulcrum; interfulcral distance almost 
constant; pleural spines recurved and free. Pygidium 
with seven ankylosed segments; two pairs of large 
spines associated with first and second segments; third 
pair of blunt spines at posterior margin. 

Onycopyge liversidgei H. Woodward. (PL XVI. figs. 10-11.) 

1880. Onycopyge Liversidgei H. Woodward, p. 97, woodcut. 

1917. Onycopyge liversidgei Etheridge & Mitchell, p. 506. 

The holotype was originally incompletely developed; 
Mr. Parsons, of the British Museum (Natural History), 
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has now mounted on plaster the face which was exposed 
when the rock was broken open, and the dorsal si^ace 
has been cleared of much of the matrix. Consequently 
some of the details which were formerly available are 
now temporarily hidden. 

Description .—The proportion of the cephalon length 
to breadth is approximately 4: 9. 

Glabella comprises an unsegmented, coarsely granulated, 
tumid mass which is broader than long, and a pair of 
basal lateral glabdlar lobes which are a little more 
strongly developed than in DeipTum. The basal lateral 
lobes are defined in front and l^hind by small, shallow, 
basal lateral and occipital furrows, both of which are 
confluent with the marked median depression separating 
the occipital ring from the swollen glabellar mass. The 
occipital ring is transversely and longitudinally convex 
(PI. XVI. fig. 10, 6). The axial furrow is directed for¬ 
wards and defines the side of the occipital ring and 
basal lateral lobe; thence it turns outwards, deepens 
at the base of the inflated glabella, ascends to a position 
just internal to the eye, and swings inwards and down¬ 
wards ; but its continuation as the pre-^bellar farrow 
is unknown. 

Fixed Cheek consiste of an inner, rather flat, sub- 
triangular region which passes laterally into a stout 
iqpine (PL XVI. fig. 10, a). The posterior border is raised 
to form a ridge, and carries anteriorly a posterior border 
furrow *. The ridge and furrow extend outwards from 
the occipital region and bend slightly forward, thus 
conforming to the shape of this part of the maigin of the 
fixed cheek; they are not continued into the spinose 
portion of the fixed cheek, of which the posterior margin 
is reflected sharply. The cheek is flat in front of the 
posterior border furrow, but is convex between the eye 
and the swollen ^abeUa. Near the base of the spinose 
extremity of the ^ed cheek there is a secondary spine (s‘) 
situated on the frontal margin; in dorsal aspect the 
spinose cheek appears to be rounded, but in other views 
is flattened. 

Free Cheek is not clearly outlined, but it evidently 
occurs on the front margin, and occupies a similar position 

This is the pleup-occipital fturow of some authors, but for the 
reasons given by Warburg the term is not adopted here (1925, p. 4). 
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to that in Beiphon (PL XVI. fig. 10, e). There are sug¬ 
gestions that the posterior branch of the facial suture 
commences internal to the secondary spine («^) on the 
fixed cheek, and the anterior branch extend inwards 
and forwards firom the eye underneath the overhanging 
^bella. Details of the eye are obscure, but this organ 
is apparently more elevated than in Deiphm, with a 
tendency towards a pedunculate habit; it is situated 
on a level with the mid-length of the tumid glabellar mass. 
The firee cheek is provided with a blunt spine (s'), a 
structure which is absent in DdpJum. 

The hypostoma is incompletely preserved, but such 
parts as are visible are clearly of the Ddphon type 
(PL XVI. fig. 11). The middle body is pear-shaped, 
while the anterior wing is lobate and fitted into the 
ventral surface of the cheeks. 

The thorax apparently consists of nine segments, 
but actually there may only be eight (PL XVI. fig. 11). 
The axial ring is bowed forwards and provided with an 
articulatory half-ring and furrow. The pleurse extend 
directly outwards at right angles to the axis as far as the 
fulcrum. Successive pleurse touch one another, and at 
the fulcral point each is provided with a tubercle. Exter- 
nsd to the fulcrum the pleurse are prolonged into spines 
which are recurved and fiee. From the axial fcucrow 
to the fiilcral point the pleurse show a median transverse 
ridge with fiattened anterior and posterior borders, 
but the pleural spines are smooth. The remarkable 
feature of the thorax is that the interfiilcral distance 
is approximately the same for eadi segment, there being 
only a small difference in breadth between the first 
and ninth. The axis is practically parallel-sided. 

The axis of the pygidium tapers gently (PL XVI. 
fig. 11). The first segment is project^ backwards into 
a pair of curved spines, and is separated from the second 
segment by deep rib furrows. Anoth^ pair of pleural 
spines are associated with the second segment; they are 
curved and pointed directly backwards. There are five 
other segments posterior to the second, which are indicated 
by small rib furrows placed to the side of the axial furrow ; 
these rib furrows die out rapidly, grading on either 
side of the axis into a concave area limited anteriorly 
by the pleurse of the second segment. The posterior 
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margin of the pygidimn is continued into two short 
spines situated on. each side of the mid-line. There 
are seven ankylosed segments in the pygidium. 

A reconstruction of Onycopyge liversidgei is given 
in text-fig. 1, b. 

Material and Locality ,—One specimen, the holotype 
(no. 1107, B.M.N.H.), has been examined, and this was 
obtained from near Bombala, New South Wales, Australia. 

Geological Horizon. —Silurian. 

II. Structubal Comparisons op the Genera 
AND Species. 

A study of the species and varieties included in the 
genus Deiphon indicates that the following structural 
differences are of importance ia the determination of the 
various forms :—(i.) The normal position of the eyes 
in the European specimens is opposite the middle of the 
inflated glabellar mass, but in the American forms they 
either occur at the postero-lateral extremities {americanvs), 
or at a position opposite to the middle of the posterior 
half of the swollen mass Qongifrons). (ii.) The anterior 
branch of the facial suture leaves the eye-margin, in all 
forms in which it has been seen, in front of the palpebral 
lobe. The posterior branch, however, can be followed 
backwards to the inferior eyelid which it outs at one-half 
(forbesi), at one-half to one-third (barrandei)^ and at 
one-third (ghbifrons) of the length; in the extreme 
case the posterior branch commences so far forwards 
that most of the inferior eyelid is carried on the fixed 
cheek (longifrons), (iii.) The shape of the enlarged 
mass of the glabeUa is variable, but in general the greatest 
length relative to the breadth is shown in longifrons ; 
forbesi may exhibit a. greater length than breadth, but 
individuals usually measure the same in both directions ; 
dikdla is spherical, and ghbifrons and cmericanus are 
subspherical in shape; barrandei generally possesses 
a greater breadth than length, and angdini seems charac¬ 
terized by a subquadran^ar mass, (iv.) The median 
profile of the D. forbesi species-group is approximately 
the same throughout, although the swollen glabella 
in ghbifrons markedly overhangs the occipital ring. 
In americanus the glabella is obviously more distinct 
from the occipital ring than in any other form, while 
in longifrons the inclination at 45° of the major axis 
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of the glabeUax mass is certainly diagnostic, (v.) The 
pre-glabellar furrow often shows a slight median dorsal 
flexure, but this is absent in hngifrons. (vi.) The thoracic 
pleurae are smooth except in the genotype, where, 
according to Barrande, there is a median groove, 
(vii.) The angle of divergence of the posterior pair of 
pygidial spines is a useM feature for identifjdng the 
varieties of D. forbesi ; pygidia of other species are 
unknown. The angles are: D. forbesi barrandei^ adult 
180°, young about 86°; D. forbesi, adult 160°, young 110° ; 
D. forbesi ghbifrons, adult 100°, young 90° ; and D. forbesi 
dikeHa, presumed adult 70°. ^though pygidial spines are 
well known to be misleading in differentiating trilobite 
species, yet in such a highly specialized form as Deiphon 
it seems possible to rely to a certain degree upon these 
structures when singling out the varieties of the genotype, 
(viii.) Of the varieties of D. forbesi, barrandei is on the 
whole more coarsely granulated, especially in the region 
of the free cheek; the general appearance of the adult 
of this type suggests old age characters. 

Many of the structural features given above are 
individually insufficient to isolate the various forms, 
and this is even more the case when dealing with Deiphon 
forbesi and its varieties. Such a condition suggests that 
the European representatives comprise a small species- 
group, and my preference for maintaining the forms as 
varieties and not as species helps to direct attention 
to their close similarity, whereas the erection of new species 
often hides this very relationship. If, however, the so- 
called varieties are considered to be of more than varietal 
importance, then the real difficulty lies in the selection 
of those characters which are sufficiently important to 
be accepted as speciflc in rank. In the European examples 
of Deiphon I can see no pronounced differences which 
justify the elevation of the forms to new species, yet 
there are definitely certain variations which are too iso¬ 
lated in their occurrence to be explained by fluctuations 
on either side of an average as is found in communities. 
Such being the case, these specimens are taken as varieties 
within the Deiphon forbesi species-group. 

A comparison of the reconstructions of Deiphon 
(text-fig. 1, a), Onycopyge (text-fiig. 1,6), and Sphosro- 
coryphe (King, 1920, pi. xiii.) immediately shows the 
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close structural similarity of the genera. The greatest 
diflFerences are shown in the cephaJa, for the thoraces 
and pygidia are obviously constructed on the same 
general plan. Onycopyge can be considered as a form 
heralding, but not necessarily ancestral to, the Deiphon- 
type of cephalon, in which the characteristic glabella 
has already appeared, but the extreme spinose shape 
of the fixed cheek has not yet been attained. Thus 
the Deiphon-tjpe could reasonably have been developed 
from an Onycopyge’-ljk.e form by a further reduction 
inwards of the ^ed cheek of the latter, and by the 
consequent loss of the posterior border farrow. The 
spines present at the postero-lateral comers of the cephalon 
in Onycopyge are probably intergenal spines, and thus 
it follows by analogy that the two spinose processes 
of Deiphon are nothing more than intergenal spines 
developed back on to the cephalon by the reduction of 
the fixed cheeks proper. Thus Deiphon seems almost 
to have reduced its cephalon to the TniDinmim condition 
that was anatomically possible. 

Although the cephalon of Deiphon could have arisen 
by the reduction of the Onycopyge-tjpe of fixed cheek, 
yet it is equally evident that Deiphon is nearly related 
to Sphcerocoryphe^ particularly in the shape of the hypo- 
stoma, and could have been, and probably was, derived 
from this genus. In Sphcerocoryphe the reduction of 
the fixed cheeks to spinose processes and the migration 
of the eyes antero-lateraJly would have resulted in the 
peculiar and specialized form of the Deiphon glabella. 
The three genera herein mentioned are unquestionably 
related, and Deiphon^ which is the most specialized 
member, could have evolved almost directly from either 
Onycopyge or Sphoerocoryphe; but since the former is 
only Australian in occurrence and the latter both European 
and American, the more probable ancestral type to 
Deiphon is Sphasrocoryphe. 

III. Mode of Ltpb. 

Dollo considered Deiphon as a free-swimming animal 
which inhabited the euphotic zone, and he founded his 
conclusions on the presence of such characters as the 
globose glabella, the marginal eyes, the depressed body, 
and the flat and spinose pygidium (1910, p. 409). Staff 
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and Reck argued that the animal was not so much a fcee- 
swimming form as one which floated in the surface waters 
of the sea; the criteria which they selected were the 
spinose outline and the fact that the pygidium is almost 
useless as a swimming organ (1911, p. 144). Raymond 
thought that the swollen glabellse of trilobites probably 
denoted an adaptation to a mixed or vegetable diet, 
but was unprepared to apply this too strictly, “ for the 
swollen glabeUss of such genera as Deiphon or Sphcerex- 
ochua may be due merely to the shortening up of the 
cephalon ” (1920, p, 103). In this connection it is note¬ 
worthy that in some pelagic Crustacea, such as Mimo- 
nectes^ certain spaces withhi the body are filled with a 
colourless transparent fluid, of which the specific gravity 
is presumed to be less than that of sea water (Caiman, 
1911, p. 146); it is worthy of consideration whether the 
anomalous tumid glabella of Deiphon likewise may have 
partly contained some comparable fluid. Also in these 
pelagic Crustacea the surface exposed to the sea is increased 
by means of a development of spines, and consequently 
greater friction is brought into play. This increased 
friction retards sinking, and possibly provides intervals 
of rest to the swi mm ing organism {op. cit supra^ p. 147). 
Thus might the spinose condition of Deiphon be attributed 
to a provision for intervals of rest, but whereas in the 
Crustacea mentioned above there is an increase in area by 
the formation of spines, in Deiphon the area is decreased, 
for the spines have arisen by an extensive reduction of 
the more compact form which the ancestral types must 
have possessed. On the other hand, if it be allowed 
that the test possessed a greater specific gravity than sea 
water, then a form in which the test had been so reduced 
as in Deiphon, would, in comparison with a normally 
developed compact type of the same overall dimensions, 
be relatively very much lighter. The reduction in the test 
is here attributed to an attempt to decrease volume 
and hence mass, and this, associated with the swollen 
glabella, probably resulted in such an increase in buoyancy 
as to enable the animal to float. The float-like glabella 
and the appendages with which the animal was pro¬ 
vided would have resulted probably in the animal living 
inclined to the surface of the sea, the glabellar mass 
being largely, but not entirely, submerged. As the body 
in life probably was in an inclined position, the eyes. 



628 Dr. W. F. Whittard—-4 Revision of the 

which in dorsal view face obliquely upwards and forwards, 
would have been directed nearly vertically upwards, and, 
by nature of their convexity and numerous facets, would 
have controlled a wide field of vision. For similar reasons 
as given above, the mode of life of Onycopyge, and inci¬ 
dentally Sphcerocoryphe, was probably like that pro¬ 
pounded for Deiphon. 

IV. Stratigraphy. 

The genus Deiphon is usually considered to be a typical 
Silurian fossil (Barrande, 1871, p. 68; Jones, 1926, 
p. 383 ; Ulrich, 1926, p. 319), and, with the possible 
exceptions of D. angdini and a very doubtful occurrence 
in the Eiohmondian of Iowa (Ulrich, 1926, p. 319), this 
opinion is still tenable. D. angdini occurs in the Upper 
I^ptsena Limestone, and Warburg considers that the 
Formation is of Upper Ordovician age (1925, p. 412). 
More recently, a thin series of graptolitic shales cropping 
out at Kallboln in Dalame has been stated to be tiraly 
interbedded with the Limestone, and not occurring 
as a fissure i n filling as was previously supposed (Troedsson 
& Roswall, 1926, p. 444). Should this opinion be correct, 
then a certain part of the Upper Leptsena Limestone 
at this locality must be placed in the Birkhill (Silurian), 
for the graptolites are referable to the Zones of Mono^ 
graptus gregarius and Jf. leptotheca. On the other 
hand, Strand has shown fi-om his study of the cephalopoda 
that Upper Ordovician forms found in the Gastropod 
Limestone (6 a) of Oslo are also represented at Kallboln 
(1933, p. 107). Hence it may be that the Upper Leptsena 
limestone of Kallholn is partly of Upper Ordovician 
and partly of Silurian age. The near relationship of 
D. angelini, recorded fi*om rocks in situ at Lissberg,' 
to Silurian species of Deiphon raises the question whether 
that part of the Limestone which yielded the specimens 
may not also belong to the Silurian. 

Apart from D. angdini and the material recorded from 
the Richmondian of Iowa, aU other species occur in the 
Siluiian. Valentian representatives are. known from 
Britain and from the Upper Medinan (Brassfield) of 
Ohio and Kentucky, but these latter, specimens I have 
not been able to trace. The genus became wider spread 
in Salopian times, being known from the Wenlockian 
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of England and Bohemia, the Gotlandian of Sweden, 
the Niagaran Limestone of Illinois, the Niagaran Shales 
of New York, the St. Clair Limestone (Clinton) of Arkan¬ 
sas, and the dinton of Ohio and Indiana. Barrande 
appears to have labelled many of the fossils from the 
Ej horizon as from Eg, for Pemer and Kodym, when 
writing on the reef-facies in Barrande’s jStage E, refer 
Deiph^forbesi to Ej, and remark that ‘‘ in the immediate 
neighbourhood of these coral reefs there seems to be 
a peculiar trilobite fauna, represented by Bronteus planus, 
Cheirwrus insignia, Sphoerexochus minis, Beiphon forbesi, 
Lichaa, etc., the true horizon of which belongs to E^, 
as I have found them in mudstones and limestones 
associated with BeHolites geinitzianus, Cyrtograptus mur- 
chisoni, Monograptua priodon, and M. vomerinus ” (1922, 
p. 61). The horizon of this fauna is Wenlookian (Zone 
of C. murchisoni). The highest level at which Beiphon 
has been discovered is, apparently, m the EjS beds (Ecg 
of Barrande) of Bohemia (but see above), which may 
be correlated by means of their fauna carrying Mono- 
graptus ultimus and M, transgrediens with the top two 
zones of the Lower Ludlow of Britain (Heritsch, 1928, 
p. 339). The genus has not been found, so far as I am 
aware, in Upper Ludlow or younger sediments. 

Onycopyge is known at one locality only in Australia, 
and the beds are not more precisely dated than Silurian. 

I wish to express my gratitude for the kindly assistance, 
both in sendhig specimens and in providirg necessary 
information, wMch I have received from Dr. Elsa Warburg, 
Dr. C. Casper, Dr. C. O, Dunbar, Dr. Jan Koliha, Dr. E. 
Kummerow, Dr. A, W. Slocom, Dr. E. StensiO, Dr. N. L. 
Thomas, Dr. A, H. Westergard, and from the authorities 
of the British Museum (Natural History), the Museum of 
Practical Geology, and the University Museums of Cam¬ 
bridge, Oxford, and Birmingham. A grant from the 
Publications Committee of the Royal Society enabled me 
to invite Miss Joyce Townend to prepare the illustrations 
which are reproduced in the Plates. 
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EXPLANATION OF THE PLATES. 

Plate XV. 

JDeiphon forbeai Barrande (see p. 506). 

Fig. 1. Dorsal view of cephalon, right eye and left side of occipital 
ring damaged. Ee^ beds of Lodenitz, Bohemia, no. I 3420 
(B.M.NJa.). X2. 

Fig. 2. Oblique front view to show anterior (a./.) and posterior {p.f.) 

branches of the facial suture, and the eye (e). Narodni 
Museum, Prague. X 2. 

Fig. 3. Dorsal view of pygidium showing three pairs of spines, the 
smallest and mo^ anterior of which articulates with posterior 
pedr of pleurse of the thorax. Narodni Museum, x 2. 

DeipTionforbeei globifrons (Angelin) (see p. 510). 

Fig, 4. Incomplete cephalon showing ornament on inflated glabellar 
mass. Gotlandian Limestone of FSro, Gotland, no. Ar 6194 
(Biksmus. Stockholm). X 2 approx. 

Fig. 5. Worn specimen showing small free cheek, anterior (a./.) 

and posterior (p./.) branches of the facial suture, and the eye. 
Gntlandiem Limestone of F4rd, no. Ar 6182 (Biksmus.). 

Fig. 6. (a) Dorsal view of incomplete cephalon showing swollen 
glabella overhanging the occipital ring, and sturdy fixed 
cheek. (6) Front view of the above with the free cheek 
miasing but showing perfectly the cmterior (a./.) and posterior 
(p./.) branches of facial suture, palpebral lobe, and part 
of inferior eyelid. Gotlandian Limestone of F&rb, no. Ar 6177 
(Biksmus.). Both illustrations, X 2. 

Fig. 7. (o) Ventral view of hypostoma showing antero-lateral wing 
on left side; posterior to which is the lateral protuberance 
of uncertain function. (6) Dorsal view of the above. Got¬ 
landian Limestone from canal. west of Hall, Gotland 
no. At 6157 (Biksmus.). Both illustrations, X 2*4. 

34* 
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Fig. 8. Ventral view of oephalon showing on left side the bidd lateral 
inlet for hypostoma atteichxnent, notch (yi), groove (g), and 
facial sutnre Gk>tlandian Limestone of F&rd, no. Ar 6182 

(Riksmus.). X 1*8. 

Fig. 9. Ventral view of cephalon rfiowing bifid inlet on ri^t side 
(lettering as in fig. 8). Gotlandian Limestone of F&rd, 
no. At 6196 (Riksmus.). X 2. 

Fig. 10. Swollen glabellar mass lowing coarse omament. Gotlandian 
Limestone of FArd, no. Ar 6157 (Riksmus.). X 2. 

Fig. 11. Incomplete pygidium. Gotlandian Limestone of F&r5» 
no. At 6164 (Riksmus.). X2. 

Fig. 12. Almost complete pygidium with the smallest and most anterior 
pair of articulatory spines clearly defined. Gbtlandian 
Limestone of Likkei^amn, Gotland, no. Ar 6153 (Riksmus.) 
x2. 

Fig. 13. Incomplete cephalon from a derived block found at Oliva, 
near Danzig, x 2 approx. 

Deiphon angelini Warburg (see p. 617). 

Fig. 14. Incomplete cephalon figured by Warburg (1925, pi. x. fig. 40), 
but here shown in dorsal view. Upper Leptsena Limestone 
of GuUerAsen, near Lissberg, Dalame. (Svenges Geol. Unders. 
Museum). X 2. 

Fig. 16. Oephalon showing part of the fixed cheek on left side with 
eye region broken. From a derived block (probably of Upper 
Leptsena Limestone) from Pritzerber See, near Brandenburg, 
Germany. X 2. 

Deiphon americantis Weller (see p. 619). 

Fig. 16. Internal cast of cephalon (occipital ring damaged) showing 
the extra groove (a?) referr^ to in the text on p. 519. Nia- 
garan Limestone of Lemont, Illinois, no. 9899 (Walker 
Museum, Chicago). X 2. 


Plate XVI. 

Deiphon /orbe&i harrandei, var. nov. (see p. 513). 

Fig. 1. Complete specimen, the holotype, from the Wenlock Shales of 
the Malvems (University Museum, Oxford, Grindrod Collec¬ 
tion). X 2. 

Fig. 2. Almost complete cephalon showii^ eye on right side and 
secondary spine on fixed cheek. Wenlock Shales of Dudley, 
no. 68963 (B,M.N.H., John Gray Collection), x 2. 

Fig. 3, Nearly complete pygidium. Wenlock Limestone of Dudley, 
no. A 3296 (Sedgwick Museum, Fletcher Collection), x 2. 

Fig. 4. Front view of cephalon showing hypostoma in place, the 
eyes, and the anterior (a./.) and posterior (p./.) branches 
of facial suture. Wenlock Shales of the Malvems (University 
Museum, Oxford, Grindrod Collection), x 2. 

Deiphon forbesi cf. dikella, var. nov. (see p. 617). 

Fig. 5. Internal oast of incomplete cephalon. Upper Valentian 
(Pentamerus Beds), near Wagbeeich, Shropsiure, no. 63479 
(Museum of Practical Geology). X 2. 

Fig. 6. Side view of internal oast of incomplete cephalon. The 
specimen is tilted up on the plate. Purple Shales (arenaceous 
development) of the Bog Mme, Shelve, Shropshire, no. 53480 
(Museum of Practical Geology). X 2 approx. 



On Pyralidae from the Great Atlas of Morocco. 633 

Deiphon forhesi diheilat var. nov. (see p. 516). 

Fig. 7. (a) Internal oast showing crushed cephalon, thorax, and 
incomplete pygidium. Lower Valentian (Gasworks Mud¬ 
stones) of Haverfordwest, South Wales, no. A 3507 a (Sedgwick 
Museum. (6) External mould of the same individual 
€ks above showing ornament on glabella, thorax, and broken 
pygidium, no. A 3507 h (Sedgwick Museum). Both illus¬ 
trations, X 1*3 approx. 

Deiphon longijrona, n. (see p. 520). 

Fig. 8 . (a) Incomplete cephalon showing elongation of glabella. 

(b) Side view of above to show tilted up tumid glabellar 
mass. Clinton (St. Clair Limestone) of Batesville, .^kansas, 
no. 13892 (Peabody Museum, Yale). Both illustrations, X 2. 

Fig. 9. Cephalon showing eye and dxed cheek on right side; the holo- 
type. Clinton (St. Clair Limestone) of Batesville, Arkansas, 
no. 13891 (Peabody Museum, Yale). X 2. 

Onyoopyge liversidgei Woodward (see p. 521). 

Fig. 10. (a) Dorsal view of cephalon with two axial rings of thorax. 

Note posterior border furrow on right side, (b) Side view 
of above, (o) Oblique front view of above showing the eye 
region (e) and the two spines (s' and s®), here broken, of the 
£r^ and fixed cheeks. Silturian of Bombala, New South 
Wales, Australia, no. 1107 (B.M.NJBC.). All illustrations 
X 1*4 approx. 

Fig. 11. Same in&vidual as in fig. 10, but showing on another slab the 
hypostoma {h) with its left antero-lateral wing (w), the 
two Gpines (s' and of the free and fixed cheeks, the thorax, 
and ^e pygidium. Silurian of Bombala, New South Wales, 
no. 1107 (BM.N.H.). X 1*3 approx. 


LIII.— On the PyraJidse collected by Messrs. F. le Gerf 
and Q. Talbot in the Great Atlas of Morocco. By 
Dr. Anton Schmidt, Section-Director of the Hungarian 
National Museum in Budapest. 

[Plate XVII.] 

A SHORT account of the expedition to the southern 
slopes of the Great Atlas undertaken by M. F. Le Cerf 
and Mr. G. Talbot in 1927 was published in the Bull. 
Hill Museum; ii. 1, p. 89, where an itinerary of the route 
taken, with a list of all the localities visit^ and dates, 
is also given. A list of the Macrolepidoptera collected 
is to be found in the Bull. Hill Museum, ii. 2, pp. 101- 
121. The Microlepidoptera—excepting the Pyralidse— 
were dealt with by Mr. E. Meyriok in pt. 3, pp. 232-240. 

Some years ago my colleague, Mr. F. le C^, Curator 
at the NationsS Museum of Natural History, Paris, 
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was so kind as to; give me the opportunity to work out 
the Pyralidse from the Great Atlas, and, later on, Mr. Tal¬ 
bot, Curator of the HiH Museum, asked me to do the same. 

In the following I give the enumeration of the Pyralidss 
with descriptions of some new species. The holotypes 
of the new species have been placed in the British Museum. 

I wish here to place on record my grateful thanks to the 
above-mentioned two gentlemen; to Prof. H. Rebel 
at the Natural EEistory Museum in Vienna for his assistance 
concerning the determination of some doubtful specimens ; 
and also to Mr. W. H. T. Tams for his great help in the 
preparation of this article. 


Pyr^da. 

GALLEBimJi. 

Aphomia aocieUa ab. obscura nov.: considerably darker 
and uniformly slate-brown, with the central part of 
the fore wings not lighter, as it is generally in iypical 
specimens. One specimen: Tinmel, zone of la¬ 
venders, 19. V. 27, at light. 

CjSLiMBTir^. 

Cratnbiis mauretanicus MuUer-Rutz ; nearly aH specimens 
uniformly dark, except a few in which a light ante- 
marginal band is present and a row of light spots 
between this antemarginal band and the border. 
Most of the specimens are from Tachdirt and south 
slopes of Djebel Tachdirt (2500-2600 m.), 5. vi. 27. 
Two specimens from Arround, one W. slopes 2200 m., 
taken in wind and cold fog, the other one E. slopes 
to 2500 m., 30. v. 27. Length of fore win^, 11- 
12 mm.; expanse, 22-5-24 mm. 

Eromen^ joiceyeUa, sp. n. (p. 638). 

Eromene oceflea Haw.: Tinmel, S.E. slopes, 20. v. 27, 
at light. 


AjUBMASTUlifJS. 

'Amrastia abliUdla Z.: Tinmel, S.E. slopes and in the 
Oued, 18-20. v. 27, at light, 

AnercLstia ablvMla ab. birmculella Rag.; one specimen, 
Tinmel, in the Oued, 18. v. 27. 
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PSTOITISS. 

Homceosoma nimbdla Z.: Tirunel, zone of lavenders, 
19. V. 27. 

Homceosoma, subalbateUa Mann: one specimen from 
Tinmel, S.E. slopes, 20. v. 27, at light. 

Ephestia figiilildla Gregs.: 3 specimens from Taxoudant, 
Sous dist., 25. iv. 27, Garden of Essbah, at light. 

Ephestia wdsetieUa Z.: Tenfeoht, 2000-4000 ft., dry 
season, at light, 30. iv.-l. v. 27. 

Ephestia disparetta Rag.: Tinmel, 21. v. 27, at light, 
in rain. 

Syria lecerfi, sp. n. (p. 639). 

Syria menonoma, sp. n. (p. 639). 

Heterographis ephedreUa H.-Sch.: Tinm el, zone of laven¬ 
ders, 19. V. 27, at light. 

Euzophera nellidla Rag.: Tenfecht, 3000-4000 ft., dry 
season, at light, 30. iv.-l. v. 27. 

Ocrisia robinidla MiH.; Tinmel, zone of lavenders, 
19. V. 27, at light. 

Episckma prodromdla Hb.: Tinmel, S.E. slopes, 20-22. 
V.27. 

Epischnia UloleMa Z.: Tinmel, 23. v. 27, at light, in storm, 
and Tenfecht, 3000-4000 ft., dry season, at light, 
30. iv.-l. V. 27. 

ScUebria svbdudeUa Zemy: Tinmel, zone of lavenders, 
> 19. V. 27 and 22. v. 27, in rain. One specimen 
from Tizi N. Test and Djebel Imress, 2000-2450 m., 
11-14. V. 27. Ground-colour of fore wing light. 

yellowish grey. The type in the Vienna NatmraJ 
History Museum is rufous. 

Salebria brephieUa Stgr. 

Acrobasis obligua Z.: Tinmel, S.E. slopes, 20. v. 27, 
at light. 

Mydois nivosella Rag.: Tinmel, 22. v. 27, at light, 
in rain. 
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Ptsaunjs. 

Aglossa pingvinalis subsp. maroccana, noT. (p. 540). 

Aglossa ifrtiensis, sp. n. (p. 541). 

Aglossa ailasska, sp. n. (p. 542). 

Pyndis obsoktalis Mn.: Tinmel, zone of lavenders, 
19. V. 27, at light. 

Pyralis farinalis subsp. mendionalis, nov. (p. 543). 

Dattinia kasbaheHa, sp. n. (p. 543). 

B.TD3L0CA.weisa. 

DuponcMLia fovealis Z.: Tinmel, 22. v. 27, at light, 
in rain. 1 specimen: Taroudant, Sous district. 

Stmia ‘punctoiis Schiff.: two $ specimens. Great Atlas, 
Arround, 2000-2500 m. One (PL XV11. fig. 3), 
29. V. 27, at light, near refuge; the other on the 
east and S.E. slopes to 2500 m., 31. v. 27. One 
small $ taken at Sinis (2800 ft.), dry season, at light, 
on plateau, 6. v. 27. 

Stenia daralis Chr6t.: all specimens caught in the 
neighbourhood of Tinmel in the zone of lavenders, 
S.E. slopes, in the Oued, in rain. Only one, with more 
prominent markings, from Tenfecht, 3000-4000 ft., 
dry season, at light, 30. iv.-l. v. 27. 

ScoPAsny^'. 

Scoparia iaXboti, sp. n. (p. 544). 

Scoparia ingrateMa Z.: Lake Tfni, south edge below 
lake, 2. vi. 27. 

Scoparia pyrenaalis Dup.: 1 specimen, Djebel Tachdirt, 
S. slopes, 2400-2600 m., 7. vi. 27. 

Ptbaubtinm. 

Nonu^ila nodnieOa Schiff.: this cosmopolitan species 
was frequently taken at Tinmel, 22-23. v. 27, at 
light, in rain and storm. 

Phlyctcenodes eomptalis Err.: one specimen, Tinmel, 
21. V. 27, at light in rain. 
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Phlyetoenodes mudaUa Hb.: two damaged specimens, 
one taken at Ouaounzeuirt, Tifaout, on slopes by 
streams, 3. "vi. 27, the other at Tafingonlt, 1100- 
1400 m., 10. V. 27, at light. 

Diaaemia ramburUdia Dup., Tinmel, 19. v. 27. 

Titanio poUinalia Schiff.: Arrotmd, east slopes to 
2500 m., 30. v. 27. 

Metasia euppandcdia Eb.: two males, Korikla and 
Forest of Zaers, near stream, Rabat District, 17. vi. 27. 
Two femmes, Sinis, 2800 ft., dry season, at light 
on plateau, 6 . t. 27. 

Pionea teatacealia Z.: Tinmel, 23. v. 27, at light in storm. 

PioTiea ferrugcdia Hb.: Tinmel, S.E. slopes, 20-23. v. 27, 
at light also in rain. One specimen, Arround, 
2000 m., 29. v. 27, at light near refuge. 

Pionea numercdia Hb.: Tinmel, S.E. dopes, 20. v. 27, 
at light; Sinis, 2800 ft., dry season, at light on 
plateau, 6. v. 27 ; Taroudant, Sous district, 20-24. 
iv. 27, dry season, fields in the plam. 

Pyrauata arrowndeda, sp. n. (p. 545). 

Pyrauata aaindlia Hb.: Tenfeoht, 3000-4000 ft., dry 
season, at light, 30. iv.-l. r. 27. 

Pyramta ceapitalia Schiff. var. intermediaUa Dup.: Djebel 
Tachdirt, S. slopes, 2400-2600 m., 7. vi. 27. 

Pyrauata aangwinalia L.: Tinmel, S.E. slopes, 20. v. 27, 
at light, Tafingoult, 1100-1400 m., 10. y. 27, at light. 

Pyrauata aurata Scop. var. meridionalia Stgr.: Tenfeoht, 
3000-4000 ft., dry season, at light, 30. iv.-l. v. 27. 
Amongst them one aberrant female with a lighw 
yellow medial area on fore wing. 

NoctudiafUmdia EDb. var. atygicdia Tr.: Tinmel, 24. v. 27; 
Taroudant, Sous district, 20-24. iv. 27, dry season, 
fields in the plain; Tachdirt and S. slopes of Djebel 
Tachdirt, 2400-2600 m., 6-7. vi. 27 ; Kasba Taguen- 
daft, 2000-2460 m., 16. v. 27 ; Ouaounzeinrt, Tifiiout, 
on slopes by stream, 3. v. 27. 
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Eromene joiceyetta, sp. n. (PL XVII. fig. 4.) 

ia dze, in its elongate wings, and in pattern nearest 
to E. pidverosa Ghi^t. 

Length, of fore wing 10 mm.; expanse 19-20 mm. 

Head, palpi, and thorax uniformly bright yellowish 
brown. Ground-colour of fore wings yellowish brown, 
with sharply-defined dark markings, whilst in pvlverosa 
the ground-colour is grey and all markings much finer and 
paler. Especkdly across the apex the transyerse streak, 
extending from the costal margin to the outer margia, 
as well as the median transyerse band, are strikingly 
dark brown, so that the clay-yellow colour in the middle 
is hardly noticeable. The median band is straighter, 
as in ramimrieOa Chr6t.; proximaHy it is border^ by 
a fine bright fine, which is not wayed towards the inrade, 
and also the broken double transyerse streak is filled 
in by bright colouring at the apex and along the out^ 
margin. From the inner ai^le up to the middle of the 
outer margin there are only three metaUic-golden abirimg 
oblong patches which haye on the outside a black border 
towards the margin and are accompanied proximally 
by six small square rich black dots, these being arranged 
in the same way as with pvlverosa, ramAurieUa, and 
superbeUa, only there is in these three species aboye the 
middle of the outer margin still a fourth golden patch with 
two extra black dots. 

Between the black dots, and basad, the entirely yellow 
scales, which separate the metallic shining patches, 
together with their black borders, into groups, and which 
extend to the outer margia, are particularly prominent 
here. 

Fringes on the fore wing yellowish brown, dark-edged, 
interrupted by white and yellow. 

Hind wing uniform bright brownish grey, somewhat 
darker than in pvlverosa, the fiinges bright whitish grey, 
with the basal third fuscous. 

Hab. Great Atlas: Tinmel, caught at fight in the zone 
of layenders, S.E. slop^, in the Oued, 1&-21. y. 27, 
one of the specimens taken in rain. 

Type in the British Museum, and co-types in the 
National Museum of Natural Bostory, Paris, and in the 
Hungarian National Museum, Budapest. 
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Syria lecerfi^ sp. n. (PL XVII. jSg. 9.) 

Great Atlas : two specimens, Tinmel, zone of lavenders, 
17-19. V. 27, at light; one specimen caught at Tenfecht, 
3000-4000 ft., within the dry period aronnd 30 April 
and 1 May, 1927. 

Size. Length of fore wing 7-8 mm.; expanse 14-16 mm. 

Fore loing uniform bright ochre-yellow, at the nervures 
and at the outer margin powdered with cinnamon-red 
to reddish-brown scales, which spread uniformly over the 
whole surface of the wing, and in one of the specimens 
totally suppress the ground-colour. The third specimen 
entirely without pattern, the fore wing edged narrowly 
with black at the termen, the black edging gradually 
narrowing towards the tomus. The terminal line is 
bright grey. The fringes are greyish black, divided 
by a brighter grey line. 

Hind wings uniform whitish grey with a yellowish silky 
gloss, sparingly powdered with blacMsh-grey scales. 
Terminal Mne a dark blackish grey. 

Fringes a dirty whitish grey divided by a somewhat 
darker hne. 

Underside of the fore wing dark brownish with a 
yellowish silky gloss; a fine bright yellowish line along 
the costa, ending somewhat before the apex with a 
■roimded-ofiF dot of the same colour. Underside of hind 
wing is of one colour, shining whitish grey. Head and 
thorax the same as the ground-colour with an admixture 
of reddish scales. 

AntennsB reddish brown; abdomen bright yellowish 
ochre. 

Type in the British Museum, and co-types in the 
National Museum of Natural History, Paris, and in the 
Hungarian National Museum, Budapest. 


Syria menonoma, sp. n. (PI. XVH. fig. 10.) 

Head and thorax warm buff irrorated with fuscous- 
black, antenna ringed with fiiscous-black, palpus with 
second segment banded with fiiscous-black, third segment 
fuscous-black; abdomen warm buff with some fiiscous- 
black shading, tibiae warm buff irrorated with fuscous- 
black, Fore wing warm buff irrorated with fuscous- 
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black; a short snb-basal black streak on hind margin 
of cell; an oblique foscous-black antemedial fascia 
curved (concavity basad) below costa, preceded at a 
distance equal to its own width by a fine indistinct 
fuscous-black parallel line; two distinct fiiscous-black 
discoidal dots; postmedial fascia of two fuscous-black 
parallel lines, almost straight and gradually converging 
tomad as it approaches the inner margin; a pre-terminal 
row of fuscous-black spots, and a terminal line; fiinge 
warm buff tinged with fuscous. Hind wing light buff, 
termen and costa tinged with fuscous. 

HoUtype $: Tinmel, 20. v. 1927. Paratype $ : Tinmel, 
19. V. 1927. 

Aglosaa pinguinalis L. var. maroccana, nov. 

(PL XVII. fig. 7.) 

1 <J, 2 $$. Great Atlas, Tinmel, in the zone of lavenders, 
19th May, 1927, at light. 

Size. length of fore wing 14 mm.; expanse 27-5 mm. 
$, length of fore wing 17-19 mm.; expanse 34-39 mm. 

Ground-colour brighter than that of the typical 
piTiguindlis, more yellowish grey and consequently rather 
resembling var. cLsiaiica Ersch., having a slight reddish 
tinge, and therefore the dark markings show much 
greater contrasts. The markings are not blackish brown, 
but a dark reddish brown (darker in the $);. their position 
is exactly the same as in pinguinalis^ except the two sharp 
median transverse bands, which are placed closer to each 
other at the costal margin as in var. asiatica. The second 
median transverse band is placed quite near the middle 
of the oeU. 

Fringes yellowish or reddish brown on both wings, 
brighter and longer than in the typical form, with a dis¬ 
tinct dark dividing-line. 

Hind toings: colour brighter than in pinguinalis, 
as is also the median band, which is more prominent. 
The fringes of the hind wings are yellowish grey, brighter 
at the base, with a feeble dividing-line. 

UTid&rside: similar to that of the typical form, but 
the hind wings much brighter with very distinct pattern, 
whilst in pinguinalis these markings are, on the contrary, 
quite indikinct or obsolete. 

Types : 1 <5, 1 ?, British Museum. 

Paratype : 1 Hungarian National Museum, Budapest. 
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Agloasa ifniensis^ sp. n. (PL XVII. fig. 6.) 

1 <J, Great Atlas: Lake Ifiai, south edge below lake, 
2. vi. 27. 

Similar to cupredlis Hubn., but larger, with more 
obsolescent, broader, sprinkled markings. 

Length of fore wing 13 mm.; expanse 26 mm. 

Ground-colour as in oupreoMa, a bright sandy-yellow 
with similarly distributed bright chocolate-brown oblong 
patches. The outer dentate bright submarginal band, 
occupying the same position as in cuprealia^ is much 
heavier at the costal and inner margins, forming a broad 
strikingly oblong patch in both places. The narrow 
marginal area remains dark between the submarginal 
band and the outer margin. 

The median bright transverse streak is broader than 
in cuprealis and also extends from the costal margin 
to the centre of the wing, and the central area is broadly 
brightened at the third transverse streak, which borders 
the dark transversely cut basal area. 

The marginal line is sandy yellow on the fore and 
hind wing, 

Pringes yellowish grey on the fore wing, chequered 
chocolate-brown, with a bright dividing-line. 

Hind wings : whitish grey with a yellowish-silky gloss, 
gradually darkening to blackish brown towards the 
margin. The submarginal band is indistinoi and 
strongly dentate. Pringes whitish grey with a dark 
dividing-line. 

Underside nearly uniformly chocolate-brown, against 
which the yellow marginal line stands out sharply, and 
whereas in rvbralis nearly all markings are prominent 
below, here only two rounded-off dots exist to represent 
the submarginal band and the median band at the costal 
margin; on the hind wing the strongly serrate sub- 
marginal band is distinctly to be seen. Head, thorax, 
and tegulsB a dark chocolate-brown with a yellowish 
admixture. 

Palpi a sandy yellow on the inner side, from above 
and towards outside a dark blackish brown, the terminal 
line bordered with yellow basad. 

The yellowish antennae are bipectinate and dark- 
ringed. Abdomen brighter yellowish grey,with a silky gloss. 

Holotype in the British Museum. 
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Aglossa atlassica^ sp. n. (PL XVII. fig. 8.) 

1 <J, Great Atlas: caught in Tinmel, 22. v. 1927, 
at light, in rain. 

Size. Length of fore wing 12 mm.; expanse 23-5 nun. 

Ground-colour a bright reddish-oohre-yellow with 
irregularly spread brownish-red patches, similar to 
oceUaris Led., both species having also a sill^ gloss. 

The dark markings can, in these specimens, be best 
regarded as three transverse bands, divided into smaller 
spots which more or less coalesce; they are as follows:— 

(а) The marginal band, which here consists only of 
three sharply separated spots, in the following arrange¬ 
ment :—At the apex there is an oblong spot, in the 
middle of the margin a patch which is composed of 
crowded smaller ones, and at the tomus a round spot. 

Then follows:— 

(б) The broad median band, considerably attenuated 

in ite upper half and becoming gradually narrower from 
the costa towards the inner margia. Its anterior part 
resembles a recumbent letter The arm touching 

the costal margia always bears at the costa 3-4 light 
round dots, and below these still a row of tiny light 
dashes. The lower part of the median band consists 
of the second arm of the ‘‘ M ” and of an oblong patch 
touching the inner margin, these being connected by 
three dark lines, and here enclosing two light round 
spots, the larger of which shows a dark nucleus. 

At the base of the costal margin are two dark dashes. 

(c) Separated from the costal dashes by the light 
ground-colour is the basal oblique third transverse band, 
bordering the light area, and appearing narrow and 
interrupt^ in the middle. 

The light ground-colour of the fore wings is irrorated 
with small brownish-red scales. 

Prioges whitish yellow variegated vrith reddish scales. 

Hind wmgs yellowish whitish-grey, darkened blackish 
grey towards the margin with a narrow light submarginal 
band. Fringes of the hind wings proximally yellowish, 
distaJly whitish grey, with darker line at the basal 
third. 

Under&ide of the fore wings .—^The apex is, up to the 
beginning of the median band, which is cut sliuarply at 
the costa, ochre-yellow, while the marginal line (and 
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similarly the whole marginal area) is whitish yellow; 
the whole median and basal area is dark reddish and the 
outer margin is dark reddish brown along the costa. 
At the end of the cell there is a rounded-ofif ochre-yellow 
spot. 

Uriderside of hind wings .—^Except the ochre-yellow 
marginal line, uniform whitish yellow and at two-thirds 
of the costal margin darker, irrorated with reddish brown. 

Head, palpi, and antennae a bright brownish yellow, 
the latter bearing fine cilia. Thorax brownish red. 

Holotype in the British Museum. 

Pyralis farinalis subsp. meridionalis^ nov. 

Much larger in size than the typical form of farinalis 
and also much darker. 

Fore wings more brown than yellow. 

Length of fore wings 13 mm.; expanse 27 mm. 

A good difierence is to be seen on the hind wings, 
the two white transverse lines not being so prominent 
and sharply defined as in the typical 

We have very si m ilar specimens from Tunis. It 
is also possible that the Moroccan specimens constitute 
a distinct species, which is widely distributed in the 
southern part of the Palaearctic region, but more material 
and genitalia researches are necessary. 

The specimens are all females, and most of them were 
taken at Taroudant, Sous district, Jan. to April {Mons. 
Triaud), while a few are from Aguerd-el Had (3400 ft.), 
dry season, valley of stream north side, 3-4. v. 27. 

Type in the British Museum and co-types in the National 
Museum of Natural History, Paris, and in the Hungarian 
National Museum, Budapest. 

Daitinia kasbahdlay sp. n. (PI. XVII. fig. 11.) 

1 $, found at Taroudant, Gardens of Kasbah, 25. iv. 27, 
at light. 

Size. Length of fore wing 9 mm.; expanse 18-6 mm. 

Near stavdingeralis Bag. and lobesalis C!hr6t., but 
while in these species the middle area is always brighter 
than the basal area, these areas are uniformly dark in 
kasbahella, fiUed out by a yellowish-blad^h-brown 
colouring, rendering the white transverse bands more 
prominent, besides which the middle area is also a great 
deal narrower and has a white dot in the cell. Otherwise 
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the pattern is the same as in lobesalia. 'Fringes chequered. 
The htTid wings have a light band before the dark margin, 
and are of a darker tawny than the species mentioned 
above, the fringes being similarly somewhat darker. 
Head, thorax, and abdomen of ground-colour, the latter 
white-ringed at each segment. 

The holotype is in the British Museum. 

Scoparia tattoti, sp. n. (PI. Xvll. fig. 6.) 

May best of all be compared with Scoparia svdeAica Z., 
though generally larger than svdetica. 

Length of fore wing 10-12 mm.; expanse 20-24 mm. 

May be distinguished from svdeUca at first sight by 
the upper side of the fore wings, these appearing somewhat 
reddish brown and being much more parti-coloured. 
Also the pattern, especially in the ease of the white 
transverse lines, is much finer in sfudetica and the spots 
more uniformly greyish brown. In the new species 
the two white transverse lin^, especially the outer one, 
are uniformly much broader, and similarly the undivided 
white arched streak in the darkened marginal area is 
also much broader. Both transverse lines are proximally 
edged with blackish brown; this, together with the 
scattered clay-yellow dots (which are especially striking 
in the median mark and at the interior transverse line) 
gives an appearance which is much richer in contrasts. 

Concerning the position of the outer dentate dark 
transverse line, it is indeed somewhat variable in the 
individual specimens; it r^embles, however, that of 
sudetica^ though forming a more flat arc, not appearing 
broken in the same way. The second interior transverse 
line is more oblique towards the outer margin than in 
svdeticay less curved and with rather sharp angulations. 
The edging of the interior streaks in the middle area is 
broken up into irregular blackish-brown patches, the 
upper one being enl^ed to an oblong ring filled out 
with clay-yellow colouring, whereas the one in the middle 
has sometimes a sagittate appearance. Similarly, there 
are usually at the base, several short dark dashes in 
fan-shape arrangement. 

The outer stigma, which consists of two open rings, 
is edged with black, the inside of the rings being filled 
in with clay-yellow colouring. 

Fringes a bright yeHowidi grey, as in siidetica, light 
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brown at the ends, and at the endings of the nemires 
chequered with white. 

Hind wings somewhat darker than in sudetica^ more 
brownish grey, with a yellowish-silky gloss. The fringes, 
as in svdeticay brighter yellowish grey, with a dark 
dividing-line. 

The underside also resembles that of sudetica : brownish 
grey. The dark outlines of the oblique transverse lines 
of the fore wing show through distinctly in the middle 
area, with apparent continuations on the hind wings, 
not reaching the margin. Sometimes the outer stigma 
is well defined also. Head, thorax, abdomen light, 
as in sudetica^ slightly more yellowish brown, as are also 
the dark-ringed antennae and the palpi if looked at from 
above. Beyond the middle, as well as laterally, they are 
dark brown, the terminal segment being bright again. 
Viewed from below the palpi are blackish brown 
and the terminal segment is white. 

The specimens, all originate from the Great 

Atlas: Arround (2000 m.), 29. v. 27, from Mr. Talbot 
and Gustos Le Cerf caught at light. 

Type in the BritishMuseum, and co-types in the National 
Museum of Natural History, Paris, and the Hungarian 
National Museum in Budapest. 

Pyrausta arroundeHa^ sp. n. (PI. XVII. figs. 1, 2.) 

Near P. catilualis Hmps., though considerably larger 
(about double the size of catilualis)^ with very narrow 
long fore wings. 

Size. Length of fore wing 15 mm.; expanse 30 mm. 

Ground-colour of the fore wings a bright chocolate- 
brownish with a prominent yellow design of patches, 
which border the two transverse lines distally, while the 
outer transverse fine is also proximally edged with a 
short series of yellow patches, the latter arranged beyond 
and roimd the end of the cell, but not reaching the costa. 
This yellow design of patches is considerably reduced 
in most of the specimens, rather in the same way as in 
luiulentalis Ld., so that occasionally only single spots, 
and perhaps the central spot in the cell, may be present. 

In the $ the yellow designs appear obsolescent, as if 
they were shining through from below. 

Ei7id u^bTigs : a darker grey than in catilualis^ 
brightened in the central area and at the base with two 

Ann. ds Mag. N. Hist. Ser. 10. Vol. xiv. 35 
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obsolescent interrupted transverse lines, tbe outer of 
wMch is edged distally witb a not very distinct series 
of yellowish patches. 

Eringes of both wings dark, somewhat brighter than 
the ground-colour, yeflowish at the base with two dark 
hues running through them. 

Underside : grey with a yellow sheen, with the pattern 
distinctly visible from above. 

Head, antennae, and thorax of the ground-colour, palpi 
dark brown from above, only the terminal segment 
somewhat darker, proximal half laterally whitish ; abdo¬ 
men a lighter grey than the ground-colour with bright 
yellowish ringed segments. 

Great Atlas : most of the specimens Arround (2000 m.), 
29. V. 27, at light, near refoge, some specimens from 
Tachdirt and south slopes of Djebel Tachdirt (2450- 
2600 m.), 6. vi. 27. 

Type in the British Museum, and co-types in the 
National Museum of Natural BKstory, Paris, and in the 
Hungarian National Museum, Budapest. 

EXPLANATION OF PLATE XVII. 

Fig, 1. Pyrausta arroundeCLa Schmidt, sp. n., type (J. 

Fig. 2. Ditto, allotype 0. 

Fig. 3. Stenia punc^i^ Schiff., (J. 

Fig, 4. Eromene joiceyella Schmidt, n., type cJ. 

Fig, 5. Aglossa ijniensia Schmidt, sp. n., type (J. 

Fig, 6. Scoparia tdlboti Schmidt, sp. n., type 

Fig, 7. Aglossa pinguinalis maroccana Schmidt, suhsp. n., type 

Fig. 8. Aglossa atlassica Schmidt, sp. n., type 

Fig, 9. Syria lecerfi Schmidt, sp. n., type 

Fig, 10. Syria menonoma Schmidt, sp. n., type $. 

Fig, 11. Dattinia kasbaheUa Schmidt, sp. n., type $. 


LIV .—New Fossil Mammals from Oldnvai, Tanganyika 
Territory. By A. Tindell Hopwood, D.So., F.L.S., 
Department of Geology, British Museum (Natural 
History). 

The material on which the following diagnoses are based 
was collected in 1931 and 1932 by the British East AfHp.n.T^ 
Archaeological Expedition, leader Dr. L. S. B. LeaJrey. 
All the types are preserved in the Department of Geology 
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of the British Museum (Natural History). The numbers 
refer to the Departmental Registers. The horizon given 
for each species is that stratum in which the types were 
found.; the range throughout the series will be given 
in the final report. There are four beds, of which Bed I. 
is the oldest and Bed IV* the youngest; the general 
geological age is Middle Pleistocene. 

Order PRIMATES. 

Family Cynopithecidse. 

Genus Simopithecijs Andrews, 1916. 

This genus differs jffom TkeropitTiecus in its face, 
which is shorter; in its canine fossa, which is hardly 
developed; in its teeth, which are narrower and have 
more slender cusps. 

Simopitkecus leakeyi^ sp. n. 

Diagnosis. —A Simopitkecus in which the length of the 
second lower molar is approximately 40 per cent, greater 
than that of 8 . oswaldi Andrews. 

Holoiype. —^A crushed left mandibular ramus of a young 
male with dm 4 , in wear, and C, P 3 « 4 , Mg still in the 
crypts, but exposed by dissection. Registered M 14680. 

Paratype. —^A left maxilla with M 2_3 in full wear. 
Registered M 14681. 

Horizon. —^Holotype, Bed IV.; paratype unknown. 

Dimensions (in mm.).— 




Length. 

Breadth. 

Tndex. 

Lower. 

dm 4- 

12*6 

9 

72 


Ml. 

16-4 

12 

73 


M2. 

21-5 

16 

74 

Upper. 

M2. 

16*7 

13*5 

81 

M3. 

18-2 

14 

77 


Order ARTIODACTYLA. 

Family Suldse. 

Genus Koiropotamijs Gray, 1843. 
Koiropotamus majus, sp. n. 

Diagnosis .—^A Koiropotamus with very large upper 
tusks; three weU-marked areas of enamel on each 

35* 
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tusk; the antero- and postero-superior areas 12-14 mm . 
■wide, inferior area up to 40 mm. "wide near the base 
of the tusk. Main cusp of lower P 4 more definitely 
bifid than in Recent species. Length of lower Pg— 
about 40 per cent, greater than in Recent species. 

Holotype .—^Part of a left mandibular ramus with Pj— 
and the alveolus for Pj. Registered M 14682. 

Paraiypes.-^Two upper tusks, probably of the same 
individual. Register^ M 14683. 

Horizon. —^Holotype, Bed IV.; paratypes, Bed I. 
Dimensions (in mm.).— 

Irength. Breadth. Index. 


Lower, P 3 . 16 9*8 61 

P4. i9‘8 13-5 68 

Ml. 25 14 56 


Length Pj—69 mm. 

Genus Notoch<eetjs Broom, 1925. 

This genus differs fix)m M^ridiochcerus Hopw. in that 
the pillars which make up the crown of the third upper 
mok^ are coarser, fewer in number, and have thicW 
enamel than in Metr^ioc^ioerus. The discovery of true 
third lower molars at Olduvai proves that the holotype 
of N. capensis Broom is also an upper tooth. 

Notochoerus dietru^i, sp. n. 

Diagnosis. — A. Notochoerus with smaller and less com¬ 
plicate upper molars than the genotype, N. capensis. 

Holotype.—A third upper mo^. Registered M 14684. 

Paratype .—broken mandible with the second and 
third left molars intact. Registered M 14685. 

Horizon .—^Holotype and paratype are from Bed II. 

Dimensions (in mm.).— 

Length. Breadth. Index. 


Upper. M3 . 61 23*5 38*5 

I^wer, M2. 31*5 16 51 

M3 . 58 16 27*5 


The measurements are taken at the grinding surface. 
Remarks .—^The species is named after Dr. W. 0. 
Dietnch, Berlin^ to whom so much of our knowledge 
of the Olduvai fauna is due. 
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Family Giraffldsa. 

Genus Heliadothiibitim: Gaudry, 1866. 

HeUadotherium olduvaiensis, sp. n. 

Diagnosis. — A. HeUadotherium in whicii tlie lower teeth, 
are 25-30 per cent, longer than in H. duvemoyi, but 
with P 4 relatively 10-17 per cent, narrower. 

Edotype. —A right fourth lower premolar. Registered 
M 14200. 

Paratypes. —(a) A rolled fragment of a right mandibular 
ramus with P 4 —Mj. Registered M 14686. ( 6 ) A par¬ 

tial hind-limb. Registered M 14687. 

Horizon. —^Holot 3 rpe and M 14687, Bed I.; M 14686 
unknown, but probably Bed II. 

Dimensions (in mm.).— 




Length. 

Breadth. 

Index. 

M14200 

P4 . 

44 

30 

68 

M146S6 

P4. 

44 

33 

75 


Ml. 

... 5o 

35 

64 


Rermrks. —^Although the teeth are as large as specimens 
of Sivatherium, the metatarsal is about the same size 
as those of H. duvemoyi. 

Family Bovid®. 

Genus Pultdphagokides, gen. nov. 

Diagnosis. —^Bovidse with yddely divergent ( 120 °) hom- 
cores, gently twisted, spiral of the left one clock-wise; 
amount of twist from h^ to three-fourths of one revolu¬ 
tion ; hom-cores in plane of face, with a definite keel 
above and below, the upper one apparently the stronger. 

Genotype.— Pidtiphagomdes africanus^ sp. n. 

PuMphagonides africanus^ sp. n. 

Diagnosis .—^A Pvltiphagonides with long narrow nasal 
bones; no lachrymal fossa ? ; supra-orbital pits fairly 
large and somewhat sunken; face bent down on the 
basi-cranial axis at about 45°; teeth moderately hyp- 
sodont, with well-marked ribs, but no basal pillar, 

Holotype. —An adult skull lacking the right hom-core, 
much of the basi-cranial region, and the premaxillse. 
Registered M 14688. 

Horizon. —^Bed II. 
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Dimensions (in mm.).— 


Condylo-basal length . 250+ 

Qreatest breadth. 156 

Palatal length . 120+ 

Greatest length of nasals. 124+ 

Greatest width of nasals. 41 

jVEasillary tooth-row (left) . 93 

Length of hom-eore . 130+ 

Maximum diameter at baae. 47 

Minimum diameter at base . 42 


BemarJcs .—^This species bears no very close resemblance 
to any of the living African Bovidse, and its affinities 
are uncertain. The generic name is taken from Plautus. 

Genus pABMTJLAEitrs, gen. nov. 

Diagnosis .—^Bovidse with relatively short, subparallel 
hom-cores, and a long narrow face. Hom-eores on 
a short pedicel, curved gently backwards and outwards, 
neither keeled nor twisted. Lachrymal fossa of medium 
depth; supra-orbital pit small, lying at the upper end 
of a shallow groove, not sunken. Nasals long and narrow. 
Face bent down on basi-cranial axis at about 66®. Brain- 
case with a median conical parietal boss. 

Genotype ,—Parmulunus aUidens, sp. n. 

Parmidaritts altidens, sp. n. 

Diagnosis.—Parmularius with very hypsodont teeth. 
Height of first upper molar 42 mm. 

Hohtype .—^An associated skuU and mandible, with 
the cervical vertebrae and other parts of the skeleton. 
Registered M 14689. 

Horizon .—^Bed I. 

Dimensions (in mm.).— 


Condylo-basal length . 320 

Greatest breadth. 130 

PcJatal length . 210 est. 

Greatest length of niasals . 149 

Front of orbit to tip of premaxilla. 228 

Length of hom-eore . 80+ (100 est.) 

Maximum diameter at base. 32 

Minimum diameter at base . 28 

Maxillary tooth-row .. 95 

Mandibular tooth-row. 97 

Mandibular diastema. 76 


Remarks .—^Apparently an aberrant member of the 
hartebeeste group. 
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LV,— Dr, Obenberger and the Oenus Stigmodera. 

By H. J. Cabteb, B.A., F.R.E.S. 

In Casopis Cesk. Spol. Entom. xxx. 6isl. 2 (1933) Dr. Jan 
Obenberger has published Notes on the Australian 
Genus Stigmodera Eschs. (Col.).” The twenty-one pages 
of this paper include :— 

(A) Reasons for the validity of species that I had con¬ 

sidered as synonyms. 

(B) Descriptions of three species as new. 

(C) Descriptions of variations under three heads—sub¬ 

species, variations, and aberrations (the last an 
added terror to the student). New names are given 
to forty-eight varieties and forty-four aberrations. 

(D) Statements that need correction. 

Dr. Obenberger criticizes my tabulation for being 
based on the superficial colour characters.... which, 
indeed, make the determination easy.” On p. 340 of the 
Austr. Zool. (1931) I gave as the chief reason for this use 
of colour that my table was intended for use in museums 
and by collectors who need a ready guide for determina¬ 
tions.” Since Dr. Obenberger admits that this object is 
attained, it is a little unkind of him to call it names— 
‘‘ has the signs of a simple Prodromus.” 

With regard to (A): in the case of 8, jakovlevi, queem- 
landica, mrazi^ aemenovi, circumflexa, dorsalis, and cicerini 
I see no reason for changing my opinion as to the synonymy 
stated in my Check (1929, Aust. Zool. App. 302). 
With 8, carteri and 8. yilgami there remain elements 
of doubt. In the case of 8 . strandi and 8 , nickerli I now 
think I was mistaken in considering them as 8. maculi- 
veniris Mad., though I still think—^as Kerremans did 
when applying the same MS. name to both—^that they are 
merely colour varieties of the same species. I would 
again urge this author to employ the most decisive way 
of toting synonymy—comparison with tj^pe—^when 
possible, by way of confuting criticism. 

With regard to (B): 8. dafie&i is clearly distinct firom 
recorded species; bazilisca must be very near some 
of the numerous variations of the widely distributed 
simulata C. & G., lacerta must be near iospilofa C. & G., 
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but there is apparently aji error in the stated dimensions 
(9 X 1*7 mm.) of the last, a proportion of length to breadth 
unknown in the genus. 

With regard to (C): the addition of ninety-two varietal 
names-^in most cases appl 3 dng to the commonest species, 
in which almost any number of colour variations occur— 
is regrettable and of little value; I have stated the only 
cases in which I think varieties deserve a special name 
(Aust. Zool. 1931, p. 340) in this genus. The term 
“ aberration ” has long been used to denote freakish 
structures—^malformations, hermaphrodite Lepidoptera, 
and the like,—so that its employment to denote mere 
variations of pattern is undesirable, while the attempt to 
draw the line between variation and aberration will 
involve endless confusion. 

With regard to (D):— 8. rufipennia Kirby: the change 
in the synonymy under my no. 22 (Aust. Zool. 1931, p. 250) 
should perhaps have been more fuUy explained, but is 
not “ erroneous.” The information here contained is one 
of the many tbinga I owe to Dr. K. 6. Blair, of the British 
Museum, who wrote “ paraMela Snds. (nom. praeocc. 
White)=croceipenm’s 0. & C. C. & G.’s figures are quite 
conclusive ; fig. 21 has the broad thorax with subangulate 
sides and deep foveae on disc of rufipennia, whereas fig. 20 
has the rounded, narrower thorax of croceipennia. The 
extent of the black apex is immaterial... These are two 
perfectly distinct and readily separable species. Both 
Hope and C. & G. were of this opinion, and it is only 
subsequently that they have been confused.” Concurring 
in this, I did not followthe traditional catalogue synonymy. 

8. aexplagiaia C. & G.: I have already discussed the 
confusion under this name (Proc. Linn. Soc. N.S.W. 1924, 
p. 521, and Aust. Zool. 1931, pp. 362, 363) and the diffi¬ 
culty of identifying crenoto Don. (nec C. & G.). It seems 
indefensible to use the later name variata Kerr, for this 
well-known species, of which the fig. (under plagiata) is 
satisfeetory {vide Art. 18, Rules of Entomological 
Nomenclature proposed by the Brit. Nat. Committee). 

8. bureJuM C. & G.: Dr. Obenberger contradicts my 
assertion of the trispinose apices of this species. If he 
will again read the original description he will find the 
words “ Mg^rement trilpineuses h I’extremit^ ” therein. 
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the^ Genus Stigmodera. 

The %ure does not show this, but the description of the 
author must take precedence before the artist’s drawing. 

I have spent much time, both at the British Museum 
and in Australian museums, over the variations and 
distribution of simulaia C. & 6. and burchelli C. & G., 
and the evidence is clearly in favour of the arrange¬ 
ment as in Austr. Zool. 1931, p. 366 *. 

S. burcheUi has only been recorded jfrom Western 
Australia (the original habitat). S. simvlata is widely 
spread in all the States. 

8, perlonga Cart.: Dr. Obenberger places this as a 
variety of 8. atricollis Saund.; but in Saunders’ de¬ 
scription and figure the pattern is very different from 
perlonga. In atricollis the subbasal markings vary, but 
are always present, while the dark sutural vitta is 
absent in the many examples seen. The habitat stated 
on the label of perlonga is Sydney perhaps (Wilson in Coll. 
Saunders). 8* atricollis is only known from South and 
Western Australia. 

8. Tubrocimta Gehin: Dr. Obenberger’s words “ There 
seems to be some trouble in the synonymy of this 
species and of 8. scalaris Boisd.” revive the mistake 
in the older catalogues that was corrected by Kerremans 
(Gen. Ins.). Gehin’s species, of which I have a long series 
from Bunbuiy, W.A., and have taken at Bridgetown and 
elsewhere in W.A,, differs considerably from scalaris 
in its more cylindric form, more shaiply spinose apices, 
often brassy prothorax, sanguineous sides of the elytra, 
and other distinctions. The ftirther arrangement of 
rvhfOciwM Greh, and cyanicollis Boisd. imder the nomen 
nudum 8. svbtrifasciata Hope is another twofold lapse. 
(1) 8. svbtrifasciata was published in the much-discussed 
paper “ Buprestidse” (? 1836) that was privately circulated 
and not recognized by Saunders and other authors (see 
Proc. But. Soc. Lond. 1867, pp. cix, cx., also Saunders’ 
note in Trans. Ent. Soc. Lond. 1868, p. 2, and my note in 
Trans. Ent. Soc. Lond. 1923, p. 69), ^ of which are 
presumably known to the editor of the Junk Catalogue 
of Buprestidse. (2) 8. cyanicollis Boisd. is only one of the 

♦ In a letto to me Dr. Blair "writes: “ I t hink that hurchd.li C. & G. 
is identical with hopei Saund., both names being foimded on burcheUi 
Hope.’* {Though Saunders describes the elytral apices as “ bidentate ” 
the suture forms a minute third tooth.—^K. G. B.) 
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many colour-forms of S, scalaris Boisd. This renders 
some two and a half pages of this paper, with the seven 
“ aberrations and one var. thereon, difficult to clarify. 
Indeed, the paper provides a fair mark for the derision 
of those zoologists who already regard the systematic 
entomologist de haul en bas. 


LVI.— A Note on the Nomenclature of the Species of the 
subtilis ” Group of the Oenus Sicista. By J. L, 
Chawobth-Mtjstees. (From the Department of Zo¬ 
ology, British Museum (Nat. Hist.).) 

Lsr this paper I shall only deal with those species of this 
genus which belong to what may be termed the ‘‘ subtilis 
group—^that is, those forms with a distinct dorsal stripe 
in contrast to the “ concolor group which have no such 
stripe. 

The first species definitely belonging to the genus 
Sicista was described by Pallas under the name of Mm 
subtilis (Reise d. versch. Prov. Russ. Reiche, vol. ii. 
p. 706). The main description deals with an animal 
“ color supra cinereocanescens, fusoo-mixtus; fasciola 
latiuscula . . . nigra.” In this description Pallas also 
describes an unnamed variety ‘‘ fulvescenti-luteo.” Refer¬ 
ence to the text (Zoc. cit. vol. ii. p. 328) shows that the 
specimens upon which Pallas based his description of 
Mus subtilis were obtained by Sokolof somewhere along 
the lower reaches of the Ural River or on the shores of the 
Caspian Sea. 

later Pallas (Nov. Spec. Glir. Ord. p. 90, 1778) divides 
his Mm subtilis into two species : Mm vagm (*‘ corpore 
cinereo ”) based upon his Mm subtilis and Mm betulinm 
(“ corpore fulvo ”) based upon the unnamed variety 
cited above. The first locality mentioned for this last 
species is “ in betuletis camporum Ischimensium,” which 
must be regarded as the type-locality. 

There can be no doubt that Mm subtilis, vagm, and 
betulinm of Pallas all refer to species of what is now 
considered the genus Sicista ; the very long tail and the 
stripe down the back are diagnostic. There can also be 
no doubt that Pallas realized that he was dealing with 
two distinct species. 
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Exammation of a series of striped birch-mice from 
Europe and Western Asia shows that there are two species 
with just those diagnostic characters given by Pallas:— 
One species with grey sides and back, to which the names 
subtilisy vcLguSy norAmanniy lorigeVy and trizona have been 
given, and another species with brownish-yellow sides, 
to which the names betulinuSy morUana, and norvegica 
have been given. Although the two forms differ only 
in colour, and their ranges have not yet been shown 
to overlap, recent work by Vinogradov (Proc. Zool. Soo. 
1926, pt. h. pp. 576-685) on the character of the penis 
has shown them to be specifically distinct. As Pallas’s 
descriptions are clear and unambiguous, his names must 
be retained. 

Nathusius (in ‘ Nordmann Demidoff’s Voyage,’ vol. in. 
p. 49) described a species under the name of Sminthvs 
lorigeTy which may, at the moment, most conveniently 
be considered as a geographical race of Sicista subtilis 
(Pallas). In the same year, Keyserling and Blasius 
(Wirbelt. Europ. pp. x & 38) described the same specimens 
under the name of Sminihus nordmanniy but as they 
show later (Archiv f. Naturgesch. 1840, vi. vol. i. p. 330) 
this must be considered a synonym of Smintkus loriger. 

Later Petenyi (* Termesetrajzi Puzetek,’ vol. v. p. 103) 
described a species under the name of Mils trizonUy 
which has been shown by Mehely (Aim. Mus. Nat. Hung, 
vol. xi. p. 220) to be a race of Sicista loriger (Nathusius) 
and not, as considered by Miller (Cat. Mamm. West- 
Europe, p. 639), related to the northern brownish species 
Sicista betulina (Pallas). 

Sicista rn(mt(ma Mehely and Sicista norvegica Chaworth- 
Musters must, unless they are regarded as synonyms 
be considered as races of Sicista betulina (Pallas). 

It is unfortunate that the way in which the names 
given to these two distinct species have been used 
indiscriminately by various authors has obscured the 
true relationships of the species. 

The synonymy of this group may be arranged as 
follows:— 

Sicista subtilis subtilis (PaUas). 

1773. Mu 8 avbtUis PaUas, Beise d. versch. Prov. Buss. Beiche, 
vol. ii. p. 705. 

1778. Mus vagus Pallas, Nov. Spec. Glir. Ord. p. 90 (renaminc 
of Mus subtilis). 
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1323. MtM lineaius Lichtenstein in Eversmann, Beise naoh Buchara^ 
p. 123 (B. Usuznburta). 

Type-locality. —^Mouth of Ural River. 

Sicista subtUis longer (Nathusius). 

1840. Sminthus lorig&r ISTathusius in Nordmann l>emido:S’s Yoyeige, 
vol. iii. p. 49. 

1840. Sminthus nardmanni Keyserling & Blasius, Wirbelt. Europ. 
pp. X & 38. 

Type-locality. —Odessa, S. Russia. 

Sicista svMilis trizona (Peten 3 d). 

1882. Mus irisumue Peten3d, Termesetrajzi Fuzetek, vol. v. p. 103 
(with alternatives irtterzonus, interstriatus, Iripartitua, virgidosus, 
and tristriatus). 

Type-locality. —^Felsno Besnyo, Hungary. 

Distribution. —^Plains of Hungary, Eastern Rumania, 
Bulgaria, Crimea, Southern Russia, and the Steppes of 
Western Siberia, east as far as Irkutsk. 

Sicista betvlina betulina (Pallas). 

1778. Mus hetvlinus Pallas, Nov. Spec. Glir. Ord. p. 90. 

Type-locality. —Banks of R. Ischim, N. Siberia. 

Sicista betulina montana Mehely. 

1913. Sicisiu montaria Mehely, AUatani Kozlemenyek, vol. xii. p. 69 
(in Hungarian) *. 

Type-locality. —^Zuberecz, Hungary. 

Sicista betulina norvegica Chaworth-Musters. 

1927. Sicista norvegica Chaworth-Musters, Ann. & Mag. Nat. Bdst. 
ser. 9, vol. xis. p. 542. 

Type-locality. —Surendal, Nordmore, Norway. 

Distribution. —^Carpathian Mts., Denmark, Central Nor¬ 
way, Finland, east into Siberia. 


LVn. —On the Nomendature of certain Species of the 
Genera Allactaga and Alactagulus. By J. L. Chaworth- 
Mtjstebs. (From the Department of Zoology, British 
Museum (Nat. Hist.).) 

When reviewing the nomenclature of the Dipodidse 
it became obvious that, if the International Rules of 
Zoological Nomenclature are to be consistently followed, 

* For German description, see Ann. Mus. Nat. Hung. vol. xi. p. 246. 
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radical changes must be made in the names of certain 
species of the genera Allactaga and Alactagvlvs, Changes 
of names are always unfortunate, especially where, 
as in one of the cases dealt with in this paper, they incur 
the transfer of a well-known and generally used name 
from a common and well-known animal to one that is 
little known to general zoologists. With generic names 
it is possible to uphold nominja cmservanda, but with 
specific names this is impossible owing to the fact that 
the type-locality cannot be changed, and it would be 
absurd to give, as the type-locality, a locality where the 
species in question was quite unknown. In my opinion 
names which invite a transfer should be regarded in 
certain cases as ‘‘ riomina expurganda (or ddenda) ” *, 
but until some agreement is reached upon this point 
I shall abide by the International Rules of Zoological 
Nomenclature. 

Gmelin (Nov. Comm. Acad. Sci. Petrop. vol. v. p. 361) 
gives the first scientific description of any species 
definitely belonging to what is now considered the genus 
Allactaga. Gmehn’s name Cunicvlus pumilio saliens 
cavda longissima^^ is not binomial and cannot be accepted, 
although, as Allactaga saliens (Gmelin)/’it has been 
generally used by zoologists for the large Allactaga of 
Southern Russia and Western Siberia. But in his de¬ 
scription Gmehn definitely states of his species “in campis 
Tschikoiensibus, Argunensibus et Onensibus sedem sibi 
fiLdt,” which, together with the very clear description, 
shows that he was describing the WiS^AUactagamcmgolica 
(Radde) from Transbaikalia and not Allactaga saliens 
auct. from Southern Russia. 

The next name given to a species of this genus is 
Mus jacidvs Pallas (Nov. Spec. Glir. Ord. p. 87, 1778), 
but this name, although it has been adopted by mam- 
maJogists as “ Alactaga jaculus (Pallas),” is preoccupied 
by Mus gaculus Ldnnseus (Syst. Nat. 10th ed. p. 63, 1758), 
which refers to the Egyptian species Jaculus jaculus 
(Linn.). The varieties described by Pallas in the 
“ Olires ” cannot be accepted as names, as in a book 

* In regard to the names dealt with in this paper I should suggest 
that Mus salisns Shaw should be r^arded as a “ nomen expurgandum.^^ 
(Other esEunples are Lepus iimidus Linn, and Turdus musicus Linn.) 
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written througliout in Latin they must be regarded 
as descriptive terms The same objection applies 
to the names Lepua terrestris and Jerboa sibirica, given 
by Pallas (loc, cit) in the synonymy of Mtcs jaculus, 
as these names are literal translations of Erd-hase and 
Siberian Jerboa of the authors cited. 

The first real name which can be accepted for any 
species of this genus is Mus saliens Shaw (Nat. Misc. 
vol. ii. pi. 38, 17901), Shaw’s description is based upon 
Brisson^s description of Cuniculus pumilio saliens, which, 
in turn, is copied from Gmelin. ^though Shaw records 
his species as occurring in Barbary and Syria, as well 
as in Siberia beyond Lake Baikal, he undoubtedly 
describes an Allactaga based upon Gmelin’s description 
and gives it a valid name. The type-locality of Mus 
saliens Shaw must be regarded as ‘‘ Transbaikalia.” 
Under the present Rules of Zoological Nomenclature 
Shaw’s name saliens ” must be adopted for the East 
Siberian and Mongolian spedes of Allactaga, and it is 
exceedingly unfortunate that it involves transferring 
this name from the large and well-known species of 
Southern Russia and Western Siberia. The name usually 
given to the East Siberian species was Allactaga mongoUca 
(Radde) but recently this form has come to be regarded 
as a race of Allactaga saltator (Eversmann) from the Altai; 
both these names are, however, antedated, not only 
by Mus saliens of Shaw, but, since the true identity 
of Gmelin’s species is made clear, by a number of others. 

The transfer of the name “ saliens ” and the disquali¬ 
fication of the name Mus jaculus Pallas for the South 
Russian species incurs a change of name for that species. 
Certain mammalogists have, before now, regarded both 
the above names as invalid and have used the name 
Allactaga decumanus (Lichtenstein) for this species, 
but further research has shown that this name is ante¬ 
dated by D[ipu8^ sibiricus major t Kerr (Anim. Kingd. 
p. 274, 1792). Kerr (Zoc. ciL) describes a species of 
AUadxtga under the name of 2>[ipwa] sibericus and divides 
it into four varieties. In his description of the main 

* See Thomas, Ann. & Mag. Xat. Hist. ser. 6, vol. xx. p. 309. 

t For date of publication, see Sherbom, Ann. & Mag. Nat. Hist, 
ser. 6, vol. xv. p. 375 (1895). 

J Herr, Anim. Hin^., is definitely binomial, and where trinomials 
are used they are varieties. 
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species he refers to Mus saliens Shaw, and his Dipus 
sibericits, together with the variety media, must be 
regarded as synonyms of it. D[ipus'\ sibiricus major 
from “ between the Caspian Sea and the Irtish River ” 
refers undoubtedly to the Allactaga saliens auct., the large 
species from South Russia and Western Siberia, and, as 
it is the earliest name, it must be adopted for this species. 

Further, D[ipu8] sibiricus pumilio Kerr (Zoc. ciL p. 275) 
from the same locality as Dlipus"] sibiricus major Kerr 
refers to Alactagulus acontion (Pallas), which name it 
antedates by nineteen years. 

A complete synonymy of the species in question is 
appended, and it is hoped that it will make these most 
unfortunate changes in nomenclature clear. 

Allactaga saliens (Shaw). 

1790. Mus saliens Shaw, Nat. Misc. vol. ii. p. 38 (Transbaikalia). 

1792. Dipus sibericus Kerr, Anim. Kingd. p. 274. 

1792. Dipus sibiricus media Kerr, Anim. Kingd. p. 274 (Trans¬ 
baikalia). 

1800. Dipus alactaga Olivier, Bull. Soc. Pbilom., Paris, vol. ad. 
pi. iv. p. 121. 

1817. Dipus brc^yurus Blainville, Nouv. Diet. Hist. Nat. 2nd ed. 
vol. xiii. p. 126 (TransbaikaHa). 

1828. Dipus haUiciLS* Hliger, in Lichtenstein, Abhandl. Akad. Wiss. 
Berlin, 1925, p. 154 (Transbaikalia). 

1848. Dipus saltator Eversmann, Bull. Soc. Imp. Nat. Moscow, 
vol. sad. no. 1, p. 188 (Tchuya Steppe, Altai). 

1861. Dipus jcLculus var. mongolicus B^de, M41. Biol. Imp. 
St. P6tersburg, vol. cxi. p. 680 (N. Gobi). 

1867. Dipus annvlaius Milne-Edwards, Ann. Sci. Nat. Paris, ser. 5, 
voL vii. p. 376 (Mongolia). 

1900. Alactaga suschkini Satunin, Zool. Anzeiger, vol. aadii. no. 610, 
p. 139 (Desert Ssasa-Kopa, S. of Irgis Torgm). 

1911. AUactaga numgolica longior Miller, Proc. Zool. Soc. Washington, 
vol. xziv. p. 54 (15 miles N.E. of Ohing-ning-Chow, Kansu, 
China). 

1912. AUactaga grisescens Hollister, Smithson. Misc. Coll. vol. lx. 
no. 14, p. 3 (Chuisaja Steppe, 8 miles S. of Kosch Agatsch, 
Altai). 

1914. AUactojga ruckbeUi Thomas, Ann. & Mag. Nat. Hist. ser. 8^ 
vol. xui. p. 571 (E. XJssek, Djarkent, Central Asia). 

Allaclaga major (Kerr). 

-. Allactaga sediens auct. (nec Gmelin). 

1778. Mus jaculus Pallas, Nov. Spec. Glir. Ord. p. 87 (name pre¬ 
occupied). 


* Dipus halticus Hliger (Abhandl. Akad. Wiss. Wien, 1804-1811, 
p. 62, is a nomen nudum, Lichtenstein, loc, cit, gives a description. 
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1792. D\ipu8\ 8ibiricu8 major Kerr, Anim. Kingd. p. 274. (Between 
Caspian Sea and River Irtish). 

1828. DHpus] spicidum Lichtenstein, Abhandl. Akad. Wiss. Berlin 
for 1825, p. 164 (Barnaul, K.W. Altai). 

1828. D[ipu8^ d^mantis Lichtenstein, Abhandl. Akad. Wiss. Berlin 
for 1825, p. 164 (Slatoust, Ural). 

1840. Dipua vexillarim Eversmann, Bull. Nat. Moscow, no. 1, 
1840, p. 42 (no type-locality). 

1843. Atactaga ofulacotia * Wc^er, Abhandl. Murehener Akad. 1843, 
vol. osi. p. 211 (Arabia, ? error). 

1844. Alactaga (Scirteta) jacidiis var. macrotie (subvar. flaveecens 
et nigruxma) Brandt, Bull. Acad. Imp. Sci. St. Petersburg, 
vol. si. p. 220. 

1844. Alactaga (Scirteta) jacultia var. brachyotis Brandt, Bull. Acad. 
Imp. Sci. St. Petersburg, vol. ii. p. 220. 

1924. AUxtaga jaciUita fuacus Ognev, Rodent N. Caucasus Rostor- 
on-Don, p. 8 (Tisohlovsk, Elizljar, Daghestan). 

1931. Alactaga aaHiena chaclovi Martino, Ann. Mus. Zool. Leningrad, 
voL xxsd. p. 209 (Karabulak Saissan, Russian Turkestan). 

AJactaguliis pvmilio Kenr. 

1792. I>\ipU8\ aibiricus pumUio Kerr, Anim. Kingd. p. 275 (between 
Ca^ian Sea and R. Irtish). 

1811. Dipua acontion PaUas, Zoograph. Rosso-Asiatioa, p. 182 
(Kirghiz Steppes). 

1815. Dipua pygmasus Uliger, Abhandl. Akad. Wiss. Wien, 1804- 
1811, p. 62 {nomen nudum), 

1817. Dipua miniUua BlamviHe, Noav. Diet. Hist. Nat. 2nd ed. 
vol, sdii. p. 127 (Kirghiz Steppes). 

1920. Alactagtdua acontion dinniki Satunin, Trav. Mus. Georgia, 
T iflVfl 1920, no. 2, p. 196 (Prikuznsk Steppe, N. Caucasus). 

1926. Alaciagidus acontion potanini Vinogradov, 0. R. Acad. Sci. 
U.R.S.S. 1926, p. 233 (Ordos Desert, near Ulan-Morin R., 
120 nules S.W. of Kuka-Khoto, N. China). 


Stjmmaby. 


Tte following names generally used in zoological 
literature must be changed, viz.:— 


‘ AUactaga sdliens (Gmelin) ” 'j 
-jacvlus (Pallas) ^ 

- decunutmie (Lichtenstein) J 


-^-- , ^ 

AUactaga saltator (Eversmann) 

- mongolica (Radde) J 

Alactagulus acontion (Pallas) 


to AUactaga major 
(Kerr). 

to AUactaga saliens 
(Shaw). 

to Alactagulus pumilio 
(Kerr). 


* See Nehring, Zool. Anz, vol. xxv. no. 662, p. 89. 
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LVEtt.— New and litde-hnown Fulgoroidea {Eomojptera). 
By Dr. Predebicz Mhie *. 

The present paper is chiefly based on material submitted 
to me for identiflcation by the British Museum (Nat. 
Hist.) and the Imperial Institute of Entomology. The 
description of a new species of (EcUdius belonging to the 
Stockholm Museum, however, has been includ^. 


Isddm. 

Padanda ? denti, sp. n. (Fig. 1.) 

Bradiyjateroiia Female. —^Length 4-6 mm.; tegmen 
3*2 mm. 

Vertex about as long as wide, about half projecting 
in front of eyes, broadest between eyes, then gradually 
narrowing to narrow rounded apex; a median longi¬ 
tudinal Carina on basal two-thirds; posterior margin 
slightly emai^inaie. Length of frons about 1*7 times 
the width, bs^ broadly rounded, sides slightly curved; 
the median and medio-lateral carinse distinct, the basal 
median portion, between the medio-lateral carinse, slightly 

* Dr. Muir died oaMay 31st, 1931, leaving a number of partly finished 
znanusciipts, of which this is one. It is ho]^ to publish the remainder 
as opportunity offers. The types are in the Bntish Museum, unless 
otherwise stat^.— W. E. Cbika, Briti^ Museum (Nat. BEist.). 

Am. <fe Mag. N. Hist. Ser. 10. Vol. xiv. 36 
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producjed, or the lateral portions slightly sunk. In profile 
the clypeus strongly curved apically; median carina 
distinct, lateral carinee not so distinct. Pronotum shorter 
than vertex, the middle slightly produced anteriorly, 
tricarinate. Mesonotum wider than long, tricarinate. 

Tegmina reaching to end of abdomen, apex rounded, 
leathery, convex; /Sc, jB, and M simple, Cu forked before 
apex of clavus, suture distinct, claval veins forked apical 
of middle, entering apex of clavus ; all the veins raised; 
no cross-veins. Wings rudimentary. 

Hind basitarsus fairly short, apex very slightly widened, 
with six spines at apex, the outside ones larger than the 
others ; second hind tarsus small, the apex narrowly 
rounded with a spine on each side. 


Fig. 1. 



Padanda dmti, sp. n. 
Dorsal view of head and thorax. 


Dark fuscous-brown with some small lighter marks 
on head, thorax, and legs, hind margins of abdominal 
stemites light, the apices of ovipositor sheaths light. 
Tegmina foscous-brown with lighter small dots, mostly 
over costal and subcostal cells and over apical portion. 

E. Africa: Kenya Colony, Gura River, 7500 feet eleva¬ 
tion, 1 $ (E. E. Dent, August 1929). 

Recently I placed the genus Padanda in Dictyo- 
phoridse, more on account of general facies than of 
distinct characters. The present species is not quite 
typical of the genus, but it is so closely related that I do 
not feel disposed to erect a new genus for its reception. 
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But after studying this and the following species {Spatho-- 
cranus mikado) I am unable to retain them in the 
DiotyophoridsB. They come into one of the Tropiduchid 
group of families, of which the Issidse appear to be their 
best resting-place. 

SPAmooRAKtJS, gen. nov. 

Vertex greatly prolonged in front of eyes, spatulate, 
widest beyond the middle; the basal portion slightly 
sunk in the middle; a short median carina not reaching 
beyond eyes, with a round, slightly sunken area on each 
side. In lateral view the head prolonged in front of eyes 
and slightly curved. The frons long and narrow, the 
base conic^ in outline, the apex truncate, 5-oarinate; 
the median carina indistinct, the medio-lateral earinse 
distinct except at the base; the genae expanded and 
slightly curved to accommodate the spatidate vertex. 
Antennae small, globose. In lateral view the clypeus 
angular near apex, three carinate. Thorax wider than 
head; pronotum roundly projecting anteriorly into 
base of head, tricarinate on disk, with a single shoulder- 
keel on each side. The mesonotum short with a fine 
carina down middle. Tegmina reaching slightly beyond 
the apex of abdomen, apex rounded; Sc^ B, and M 
simple, Cu forked near apex of clavus, claval veins 
forked beyond middle of clavus, suture distinct. All 
the veins considerably raised. Wings greatly reduced. 
Hind basitarsus fairly short, slightly enlarged at apex, 
which bears eight or nine small spines ; second hind 
tarsus small, the apex broadly rounded with a spine 
on each side. 

Except for the expanded and prolonged head, this 
genus is closely allied to Padanda denti, and must go 
into the same family. It is unfortunate that I have 
only one female, as an examination of the male might 
defeiitely place the genus. 

Type, Spaihocranus mikado, sp. n. 

Spathocranus mikado, sp. n. (Figs. 2 & 3.) 

Brachypterous Female, —^Length 5*2 mm.; tegmen 
2-9 mm. 

Head, thorax, and front and middle legs dark brown 
with lighter brown mottlings. Tegmina and hind legs 

36* 
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lighter brown with darker mottlings, those on the tegmina 
mostly along the veins. 

H<xb. Kenya, Thika, v. 1930, 1 $ (A. F. J. Ckdye). 




S^paihooranua mikado, gen. et sp. n. 

£%. 2.—DoissJ visw of head and tboraz. 
Fig. 3.—Lateral view of same. 


Meenoplidss. 

Eponisia aiUnnervoaa, sp. n. 

Female .—^Length 2*3 nun.; tegmen 4 mm. 

This species is quite typical of the genus ; the vertex 
is longer than broad; the first claval vem considerably 
curved and heavily granulate, the claval veins forking 
very near the apex of clavus; the Sc+B granulate. 

Dark fuscous; the oarinse of head and thorax lighter; 
femora, tibiae, and tarsi h^t. Tegmina fuscous, the veuis 
white, ^htly spreading into the cells, especially on 
cross-veinB between E and M 3+4. Wings hyaline 
with light vems. There is considerable powdery, white, 
waxy secretion on body, wings, and the granulations 
of tQgmina. 

Eab. Uganda, Kinzala {H. Hwrgreavea, 20. xii. 1929). 
One female. 


565 


new and TMk~h7uywn Fvlgoroidea,. 

This is the third species of this genus, the other two 
being recorded from Formosa. 

DerbidsB. 

Eocsnohbba Muir. 

Eocenchrea Mtiir, 1913, H^.P. Exp. Stn. Ent. BiiU. xii. p. 32. 

Gonyphlepaia Jacobi, 1928, ArMv f. Zoologi, 19 A, no. 28, p. 39. 

G. mordis-tympcmi Jacobi and G. coatalis Jacobi belong 
to this genus; G. angustifrons Jacobi and (?. venom 
Jacobi, ^Ying no median i&ontal carina, go into Ceduaa 
Fowler. Jacobi placed his genus into the Cixiidae, but 
the genitalia of both sex^ and the short apical segment 
of the labium show its position is in the Derbidee. 

Eocenchrea cUbipennia^ sp. n. 

Male. —^Length 2*8 mm.; tegmen 3*8 mm. 

Width of vertex nearly twice the length, base and apex 
straight; length of frons 1*6 times the width, the medio- 
frontal carina distinct on basal half, indistinct beyond; 
subantennal process large, shoulder-keel very small, 
obscure, or a simple carina. Sc+JR forking near base; 
M with five apical veins—^1, 1 a, 2, 3, 4. 

Abdomen damaged and genitalia distorted, so not 
described. 

Yellow; vertex brown. Tegmina milky-white, slightly 
opaque, fuscous along commissure eidiending slightly 
into marginal claval cell, the apical cells slightly fuscous, 
veins white. Wings opaquely white, veins white. 

Female. —Similar in colour and build to male. Pre¬ 
genital plate short, especially at sides; hind margin 
slightly curved. 

One male and one female from New Caledonia, Bourail, 
and Noumea {T. D. A. Cockerell, 16 & 26. v. 1928). 

Phbotob Westwood. 

Phenice grandis, sp. n. 

Female. —^Length 5-4 mm.; tegmen 9-2 mm.; wing 
6-6 mm. 

Antenna about half the length of frons ; frons narrow, 
the lateral carinse not meeting together; the length 
of vertex in middle about equal to width of base, base 
roundly emarginate, an obscure transverse carina sepa¬ 
rating vertex from frons; the lateral carinse of vertex 
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and jfrons fairly tMok, beset with sense-pits. Gypens 
shorter than frons, tricarinate, the carinse obscure. M 
with five sectors, the first bifarcate; tegmen broad, the 
apex broadly rounded; wings with anal area well 
developed. The ovipositor well developed, the seventh 
abdominal stemite slightly and roun^y produced in 
middle. 

Light stramineous ; shghtly fuscous on lateral carinsB 
of frons. Tegmina hyaline with light fuscous markings; 
over base, a curved mark between the apex of clavus 
and middle of Be touching base of Ms 1, an irregular 
mark from betweem Cu 1 and 1 a on hind margin to C 
over base of Ms 2, from base of Ms 3 to (7, and smaller 
markings in apical cells. Veins stramineous, the cross- 



Parc^henice carpentieri, sp, n. 

Fig. 4.—^Dorsal ■v’iew of female genitetlia. 

Fig. 5.—Ventral view of seventh abdominal stemite, showing lateral 
.processes. 

veins light fuscous. Wings hyaline with stramineous 
veins, a light fuscous mark on hind margin slightly apical 
of anal area. 

Eab. Uganda, Kitambala [Q. H. E. SopUns, ix. 1929), 
one female. 

Paiuphenice Muir. 

Paraphenice earperitieri, sp. n. (Mgs. 4 & 5.) 

Female .—^Length 4-3 mm.; tegmen 7 mm,; -wing 
4’8 mm. 

light brown; apex of labium and between the narinm 
of mesonotum darker ; the pregerdtal plate and genitalia 
darker. The clavus, the- base of corium, and halfway 
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along the JR cell light brown, the rest fuscous with lighter 
spots, slightly fuscous on base of clavus; the lighter 
spots at base of first three median sectors, four spots 
along the costa and more faintly on each side of median 
sector cross-veins; in the fiiscous area veins fuscous 
and in the light area light, except the suture and olaval 
veins which are dark. Wings jtocous with dark veins, 
light along the basal portion of costa. 

The genitalia figured ; it is distinct from others by the 
large pointed process from, the sides of the seventh 
abdominal segment. 

Two females from Belgium Congo, Bolingo (Jbf. Clermonty 
1929). I received these specimens from M. Fritz Car- 
pentier of li^ge. Type in British Museum. 




Phadocephdlua rubrofasdata Bist, 

Fig. 6.—Ventral view of female genitalia. 

Fig. 7.—Lateral view of male genitalia, o. End view of apex of anal 
tube. h. Ventral view of posterior ventral margin of pygofer, 
c. Ventral edge of genital style. 


PHACIOCEPHALtrS Kirk. 

Phadocephalvs rvbrofasciata (Distant). 

(Figs. 6 & 7.) 

Niaia rubrofasdata Distant, 1920, Ann. & Mag. Nat. Hist. vi. p. 462. 

This was described from a female from New Oaledonia ; 
I now have one male and fonr females from New Caledonia, 
Bourail, and Mueo {T. D. A. Cockerdl, 19 & 26. v. 1928). 
1 figure the genitalia. 
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PBOxmsTA Kirkaldy. 

Proviisia fritiUaris {Boh.). 

Three females from Uganda, !Kampala {H. Hargreaves, 
22. xii. 29); the markings on tegmina are slightly darker 
and more extensive than in the ^erra Leone specimens. 
One male and one female &om Sudan. Tsdodi (F. G. 8. 
Whitfidd, 18. viii. 29), off of grass; the anal segment 
of the male differs from specimens from the tTpe-locality 
in not being bent at right-angles and in being slightly 
shorter. 

Diostbombtts Uhler. 

Diostrombus hophirtsi, sp. n. 

Male .—^Length 3 mm.; tegmen 6-4 mm.wing 
2‘6 mm. 

In build this species comes near to D. hancockA &om 
Uganda, the frons being slightly more conical in outline. 
Three distinct but fine carinse on mesonotum. 

Shiny black; antennse, &ons, labiiun except apex, 
legs except tarsi, and genital styles yellow, posterior 
margin of mesonotum light brown, also the apex of anal 
segment. Tegmina d^k fuscous or fuscous-brown, 
veins darker, %hter along the costal margin and over the 
marginal M cefis. Wings fuscous-brown, a small hyaline 
spot near base, a large one along the middle of costa 
extending about halfway across the wing and another 
near apex. 

Anal segment fairly long, straight, tubular, slightly 
expanded at apex where the anus is situated. Genital 
style flat, fairly thin and broad, curved, rounded at apex. 

Female. —^Length 2-8 mm.; tegmen 6-9 niTn. ; wing 
3*0 mm. 

In build and colour similar to male. Posterior marg in 
of subgenital plate (7th stemite) sl^tly rounded an^i 
slightly projecting; styles very small; genital area 
yefiow. 

Uganda: Elampala, ix., xi., xii. 1929, nine malaa 
and three females ; Kitaunbala, ix. 1929, two malaff and 
one female {Q. H. E. HopMns). 

There is generally a white waxy secretion at the base 
of antennse, on the lateral margin of pronotum, and on 
mesoscuteUum. A few have the tegmina lighter. Along 
the outer mai^ of the genital styles there is a row of 
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hair-like filaments, which aie' composed of waxy 
secretion and are not true hairs. 

IHosbrombtis hancochi Mtdr. 

One female firom Uganda, Lubowa {(?. L. B. Hwncoch, 
6. iii. 27), which is lighter than the type-spedmen fix)m 
Namnlala Forest; the pronotum is ydlow with two 
pairs of black marks. 

Diosbrombus pseudoha/ncocki, sp. n. (Fig. 8.) 

Female.—Length 2-5 mm.; tegmen 6-9 mm.; wing 
3 mm. 


Fig. 8. 



Diostrofnbica pseudohemcocki, sp, n. 
LatereJ view of female genitalia. 


In profile firans projecting conically. The suhgenital 
plate forming a soM, three-sided, pointed process, the 
dorsal surface slightly concave. 

Yellow, the ventral surface and legs lighter. The apex 
of labium and apical joints of tarsi d^k fuscous or black; 
a series of eight black spots on mesothorax slightly behind 
the pronotiun, a black mark on each side of the basal 
angle of mesonotum extending on to the sides of meso- 
scuteUum; black mark with lighter spots on middle 
of fourth and fifth abdominal tergites. Tegmina hyaline 
slightly yellowish, veins yeUow; the costal and subcostal 
ceUs yellowish. The cross-vein between B and M dark 
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-fuscous extending to costa and much lighter back to hind 
TYifl-rgin where it &des out; a dark mark over the apical 
cross-vein between 8c and B, another small one at base 
of B vein near apex, and another slightly more basad; 
the base of each M sector fuscous. Wing hyaline, a light 
fuscous band across middle, fiiscous along hind margiu 
of apical half and over cross-vein between M and B. 

One female from Uganda, Kampala ((?. H. E. HopMns, 
2. xi. 1929). 

This is close to D. hancooM, especially to the lighter 
form, but the subgenital plate is perfectly distinct. 


Fig. 9. 



Dioatromhus whitfleldi, sp, n. 
Dorsal view of male genitalia. 


Diostromims whilfiddi, sp. n. (Fig. 9.) 

Male ,—^Length 3-3 mm.; tegmen 6-9 mm.; wing 
1*9 mm. 

In profile vertex and &ons rounded, not produced 
conically. Carinse of mesonotum fine. M with six 
sectors. Lateral margins of pygofer angularly produced. 
The lateral margins of anal segment broken by a small 
rounded projection near apex. The left genital style 
bent slightly beyond middle, the right with the bent 
portion slightly Sorter and the apex more roimded than 
the left. 

Vermilion; apex of labium, front and middle tibise 
and tarsi, hind apical tarsi, and apices of genital styles 
dark foscous. Tegmina hyaline, slightly fuscous, veins 
brown, the Sc+B and R dark and tMck; the costal 
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and subcostal cells and the marginal clayal cell darker 
fiiscoiis. Wings fuscous, the apical half along the inner 
margin darkest; a small round dark mark about the 
middle of the anterior margin. 

Female similar to male; genital styles abortive, the 
subgenital plate not produced. 

One male and one female from Talodi, Sudan {F. Q, D. 
Whilfidd, 16. ix. 29), taken on grass. 

This comes near to D. grahami (Distant), but the shape 
of the genital styles and the break in the margins of the 
anal segment distinguish it; it is also near D. rufus 
Muir, but the subgenital plate of the female is quite 
distinct and the male genitalia are different. 

Diostrornhua rufus Muir. 

This was described from a female from Sierra Leone, 
Njala. I now have a male from the same locality 
(jff. Hargreaves, 17. xi. 30); the genitalia are close to 
D. whilfieldi, but the anal segment is longer and thinner, 
the angular margins of the pygofer smaller, in dorsal 
view the genital styles broader at the base and thinner 
at the apex, the minute spine is basad of the bend, 
and there is a small projection on the outer margin near 
the base. 

Diostrombus miniaceus, sp. n. 

Female ,—^Length 3*3 mm.; tegmen 7-7 mm.; wing 
£•4 mm. 

In profile vertex and frons rounded. M with six 
sectors. Subgenital plate slightly produced and slightly 
bilobed on hind margin. 

Vermilion ; a dark fuscous mark on subgenital plate ; 
front and middle tarsi slightly fuscous. Tegmina hyaline, 
slightly stramineous, veins yellow except the costa, 
jSc+jB, and R, which are fuscous; costal cell light brown. 
Wings hyaline, slightly stramineous, veins yellowish, 
a small dark round mark about middle near cost^ margin. 

One female from Uganda, Elampala (G. H, E, Hopkins, 
xii. 1929). 

This is closely related to whilfiddi and nitidus. 

Diostrombus gowdeyi Distant. 

One female from Uganda, Kampala (0. H. E, Hopkins, 
29. ix. 1929), which is quite typical. One female from 
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“Rna mig nm Toro ((?. D. H. Cwrpmt&T, xii. 1927), which 
may represent a distinct species, as the genital plate 
is only slightly produced and rounded, whereas it is 
typically produced into a long process slightly bUobed 
at apez. The general build and coloration are the same. 

Dioslrombus Iviea (Muir). 

A series of males and females from Uganda, Kampala 
(U. H. E. Hophins, viii. 1929). HithOTto known J^m 
Sierra Leone. 

DiosbromJyaa dilatata (Westwood). 

One male firom Uganda, Bugoneolo {H. Hargreaves, 
24. iv. 27). Previously known from Sierra Leone. It 
appears to be quite typical. 




Pamendanga grahami Muir. 

Fig. 10.—Later^J view of male genitctlia. 
Fig. 11.—^Lateral view of female genitalia. 


PAMEypANGA Distant. 

Pamendanga grahami Muir. 10 & 11.) 

Three males and three females from Uganda, Elampala, 
(G. jBT. E. HopkinSy September and November 1929). 

These differ sightly from the type-specimen from 
Ashanti, the anal angle of the pygofer being more angular, 
the anal segment smaller, and the process at base of outer 
maa^in. of genital styles more slender. I jSgure the male 
and female genitalia from the Uganda specimens. The 
male genitalia of this species comes near to those of 
P. hancodd Muir (fig, 12). 
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Kg. 13. 



Fig. 12.—Pamendanga hancocki Mtdr. Lateral view of malft genitalia. 
Fig, 13 .—Pamandanga neavei, sp. n. Lateral view of male genitalia. 
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Pamendanga neavei, sp. n.* (Fig. 13.) 

P. grahami was described from two specimens, one, 
the type, from Ashanti and the other from Uganda, 
Durro Forest {S, A. Neave, x. 1911). The latter differs 
in being larger and the male genitalia is very different. 
I therefore erect this species and figure the male genitalia. 

Pamendanga hopkivsi, sp. n. (Fig. 14.) 

Female .—^Length 3 mm.; tegmen 8*4 mm.; wing 
4*3 mm. 

The antennae not quite so long as frons. The seventh 
abdominal stemite projecting beyond the apex of abdomen, 
posterior margin rounded. 


Fig. 14. 



Pameridanga hopHnsi, sp. n. 
Lateral view of female genitalia. 


light brown, the thorax slightly darker, with lighter 
carinse on mesonotum. The tegmina light fuscous-brown; 
two hyaline bands from ;?ostal margin to hind margin, 
the first slightly beyond the apex of clavus, the second 
between the bases of the third and fourth median sectors, 
a small hyaline spot between the apices of median sectors 
and at apices of Sc and B, four small light spots in costal 
cell. Veins reddish, more especially the Sc and B. 
Wings hyaline, light fuscous over apical third and 
irre^ar at base, veins light brown. 

♦ The iype of this species caimot, at present, be located.—^W. E. C. 
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Hab. Uganda, Kitambala {0, E. E. Hopkins, 22. ix. 
1929). Two females. 


Delpbaeidss. 

AbISJLCINuE. 

Pentagramma nigrifrona, sp. n. 

Female. —^Length 5-3 mm.; tegmen 6'6 mm. 

Length of vertex nearly double the width; median 
Carina obsolete. Erons longer than wide, carinsB distinct. 
Second segment of antennae about three times the length 
of first. The mesonotal carina obsolete. forking 

before the middle of corium, M and Cu at nodal line. 
The spur on hind tibia small, about one-third the length 
of basitarsus. 

Brown; frons, gena, and base of clypeus dark brown 
or black, apex of clypeus, two spots at apex of face, 
two near middle, and one on each gena light ; base 
of vertex and between carina lighter brown. Pronotum, 
tegula, and middle of mesothorax lighter. Abdominal 
tergite dark with some yellow marks ; pygofer lighter. 
Tegmina clear hyaline, veins hght, claval veins darker 
brown. Front and middle legs with dark longitudinal 
stripes. 

One female from Argentine {H. Wilkinson), This 
extends the genus considerably south, and more species 
are likely to be found. The present species is distinct 
in colour and in the narrowness of vertex. 


DsLPILLCIirjE. 

Tbopidocbphalini. 

Psevdembolophora macleayi Muir. 

Four specimens, somewhat damaged; three show no 
trace of wings and the fourth shows the base of wings, 
but the tegmina are missing. We stiU do not know 
the shape of the tegmina in macropterous forms. These 
specimens were taken by Charles Darwin at King George's 
Sound, South-west Australia (1836). This genus and 
species was described from three specimens in the Macleay 
collection, Sydney, also taken at King George’s Sound. 
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Dblphaoini. 

Bostcera homaBii, sp. n. (Fig. 15.)' 

M<de .—^Length 2-3 mm.; tegmen 3*7 mm. 

This species is closely allied to the two other species 
in this genus, B. nasvia Ball of America and B. bolimri 
(Mel.) of Spidn. It differs from these in having the fork 
of the Y-vein on ffons narrower and the stalk shorter; 
the fmgalation of the ol37peus in profile as in B. nasvia ; 
the antennss are larger and thinner. In colour it is close 
to B. bolimri, the dark colour on apex of frons and gense 
is more extensive^ leaving only a narrow white band across 


Fig. 15. 



Bostsera liorvaihi, sp. n. 

Lateral view of xneJe genitalia, a. Genital style. 


the frons; the antemue are all dark. The dark band 
at apex of t^mina is sli^tly more extensive, so is that 
over the nod^ line at Ou, the apical vein of B is fuscous ; 
Ihe veins are the same colour as the membrane, the 
granule all light even in the fuscous areas. The front 
and middle legs with longitudinal dark lines. 

The anal segment large with a large strong spine &om 
each apical comer which reaches nearly across the pygofer; 
the opening of pygofer stirmp-shape, the ventral margin 
straight with two processes from the middle, one smaUer 
than the other; the genital styles best understood from 
the figure. 
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The female is slightly larger than the male; the 
ovipositor slightly shorter than the pygofer ; in coloration 
similar to the male. 

Hob. S.W. Africa, Okahandja (J8. E. Turner, March 
1928), two males and one female. 

Rko^odblphax, gen. nov. 

Head greatly produced in front of eyes, the vertex 
nearly as long as the pro- and mesonota together; 
width across eyes nearly as great as width of thorax. 
Vertex conical in outline, long, the length 3*3 times 
the width at base; lateral carinse distinct, meeting 
together at apex where they meet the medio-frontal 
Carina; a very short median carina at base, not 
extending beyond the eyes ; base in front of the middle 
of eyes. The head flattened laterally, the genae large; 
an indistinct carina from the front of the eye to near apex, 
where it joins the lateral frontal carina. Front long, 
narrow, sides subparallel except at base, where it comes 
to a point; median carina simple, high, especially on 
the basal half; lateral carinae distinct. Clypeus tri- 
carinate. Antennae reac hi ng to the base of clypeus, 
first segment short, longer than wide, second segment 
about twice the length of the first. Pronotum trioarinate, 
median reaching hind margin, the laterals diverging 
posteriorly, stopping some way before the hind margin. 
Mesothorax trioarinate, the laterals faint. Hind basi- 
tarsus as long as the other two together, somewhat 
flattened; spur large, slightly longer than basitarsus, 
wide, thin, with about 25 small teeth on the hind margin. 
Legs fairly short. Tegmina long, fairly narrow, nodal 
line about one-third from apex, apical margin round; 
j8c+Ji forking about the middle of the clavus, Ou rather 
more distad, M at the nodal line. Wings large, fully 
developed. 

The spur places this genus in the Delphacini, and it 
comes between EmbolopTiora and BJiimtettix. From 
the former it differs in the length of the head and it is 
flattened laterally; from the latter it differs in the 
carinae of the head extending to the apex and in the shape 
of the head. 

Type, R. hargreavesi, sp, n. 

Ann. dts Mag. N. Hist. Ser. 10. VoL xiv. 


37 
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RhinoddpJioKc ha/rgreavesi, sp. n. (Figs. 16 & 17.) 

Macropt&rous M<de .—^Length 3‘6min.; tegmen 3-6 mm. 

Fuscous-brown; tegmina fuscous-brown, slightly darker 
over the apical cells, the nodal line slightly lighter, 
veins slightly darker. Wings lighter brown with dark 
veins. 

Female similar to male in build and colour, but inclined 
to be lighter. The ovipositor is short, not reaching the 




Rhinoddphax hargreavesi, gen. et sp. n. 

Fig. 16.—^Dorsal view of head and thorax. 

Fig. 17.—Lateral view of same. 

apex of abdomen or the apex of pygofer. The lateral 
plates are wide, reaching nearly haifw^ay up the pygofer. 

Eab. Sierra Leone, Newton {E. Hargreaves^ 11. ix. 29), 
one male and four females. 

There is a famt transverse carina on vertex, slightly 
beyond the eyes, which in one specimen is quite distinct. 

Perhinsidla rattlei Muir. 

One male and one female from New Caledonia, Bourail 
{T, D, A. Cockerell, 25. v. 1928), on sugar-cane. This 
was previously only known from New Guinea. 





Sardia pluto Kirkaldy. 

Five specimens from New Caledonia, Bourail, and 
Plum Farm {T. D, A. Coc&erell, v. 1928). This is widely 
distributed in the South Pacific. 

PiiATYPABBiA, gen. nov. 

Vertex shorter than wide, forming a curve with the 
frons, a longitudinal median carina dividing it into two 
small five-sided cells; base straight about the middle 
of the eyes. Head nearly as broad as thorax. Frons 
longer than wide, the median carina forking about the 
middle; in lateral view forming a curve with the vertex 
and projecting roundly towards the apex. The gense 
large and wide, the diagonal carinse meeting the laterals 
of clypeus. Clypeus tricarinate, broad on the sides. 
Antennae reaching to about the middle of cl 3 ?peus, terete, 
segments subequal in length. Pronotum tricarinate, 
the laterals divergingly curved, not reaching hind margin. 
Mesonotum tricarinate. Front and middle femora and 
tibiae thin and expanded. Hind tibia with two spines 
on the side and five on the apex, three large and two small; 
basitarsus about as long as other two together; spur 
nearly as long as basitarsus, thin, tectiform, with about 
eighteen small teeth on hind margin. Tegmina not 
reaching to the apex of abdomen, semiopaque, veins 
obscure. This genus comes near to Dicranotropis by the 
forking of the median frontal carina, and to Delphacodes, 
but the small vertex, the long and slender anteimsa, and 
the very broad gense place it apart from them. 

Type, Platypareia albipes, sp. n. 

Platypareia albipes, sp. n. (Figs. 18 & 19.) 

BracJiypterous Male, —^Length 2-5 mm.; tegmen 1*8mm. 

Head dark brown, the carinse, small spots on frons, 
the gense below the diagonal carina, the sides of the base 
of clypeus light brown or yellowish; antennse brown; 
the pronotum and mesonotum brown, carinse and lateral 
portions of pronotum light; legs brown, front and middle 
tarsi light, hind basitarsus ftiscous in middle, others 
light; abdomen dark with small light marks ; mar giTiH 
of pygofer light. Tegmina not reaching to apex of 
abdomen, semitransparent, veins obscure, many irregular 

37* 
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brown spots sll over th.e tegmine most numerous on Apicsil 
area. Wings absent. 

Female similar to male, but slightly bigger. 

One male and one female from Gopaldhara, Darjiling, 
3440 to 4720 feet elevation (H. Stevens, 23. x. 1919). 



Flatypareia albipea, gen. et sp. n. 

Fig. 18.—Ventral inew of head. 
Fig. 19.—^Lateral view of same. 



Ddphacodes chiloensis Muir. 

Two macropterous males from CMoe Island, Chili, 
collected by Charles Darwin in 1834-1836, no. 2523. 
This was originally described from a brachypterous male 
from the same locality. The tegmina are hyaline, very 
slightly stramineous, the veins light brown, darker in 
the membrane than in the corium, the costal margin and 
commissure light, the apical margin dark. In one 
specimen the mesonotum is much darker than in the type. 

Kinnaridse. 

(Eclideiis paralldu^, sp. n. 

Female .—^Length 3 mm,; tegmen 4 mm. 

. This differs from the type, riamis, in having the apex 
of frons and the clypeus slightly narrower; the vertex 
shorter and not quite so excavate; the hind margin 
of the pronotum nearly straight and the carinse of 
mesonotum very obscure ; it is also more thick-set across 
the mesonotum. The costal margin is straighter and 
the tegmina narrower and ivhen at rest parallel. 
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Black or very dark brown; the labium and antennae 
lighter, carinae of head and pronotum light brown; 
the surface of the pro- and mesonota very j^ely rugose, 
the carinae of mesonotum very fine; the femora, tibiae, 
and tarsi light brown. Tegmina hyaline with brown 
veins, the costa lighter ; dark fuscous over the nodal line, 
widest at node and hind margin, fuscous over apical 
cells with the centres hyaline. Wings hyaline with dark 
veins. 

The abdominal segments are characteristic ' of the 
family. One female from Bahia; Iguassu {A. Roman^ 
August). 

Type in Stockholm Museum. 

(Eclidem koebelei, sp. n. 

Female .—^Length 3-5 mm.; tegmen 5*4 mm. 

Similar to paralleliLSy but somewhat stouter; the costal 
margins considerably curved, the tegmina broader and 
when at rest the costal margins not parallel; the carinse 
on mesonotum very indistinct. 

Vertex, base of frons, antennse, and genae round ooeUi 
light reddish brown; genae in front of antennae and 
apical portion of frons light yellow or white; ol3rpeus 
dark shiny brown; labium lighter brown. The hind 
margin and lateral margins of pronotum greenish white, 
the rest dark shiny brown, the lateral carinae lighter. 
The mesonotum and tegulae finely rugose, dark shiny 
brown or black with a metallic lustre; abdomen dark 
shiny brown or black ; legs dark brown, hind and middle 
tibiae lighter. Tegmina clear hyaline without marks; 
veins very fine, brown, costa and apical margin thicker 
and darker ; wings clear hyaline ; veins fine, light brown. 

The abdominal tergites characteristic of the family, 
the wax-secreting areas flat and large. 

One female from Mexico, Yautepec {A. Eoebele, 1907). 

Aehilidse. 

BeeddinioiiA, gen. nov. 

Head considerably narrower than thorax. Length of 
vertex along side equal to width at apex, base sHghtly 
wider than apex, angularly emarginate, apex truncate. 
Frons fairly narrow, base narrowest, gradually widening 



to a/pex where the sides are, slightly rounded, lateral 
oarinse continued on clypeus; median oarina distinct, 
continued on to clypeus where it is not so distinct. 
Clypeus longer than frons, suture deeply arcuate. Antennae 
with second segment globose. Ocelli large. Pronotum 
short, especially in the middle, posterior margin deeply 
angularly emarginate, lateral carinse following the outline 
of eyes. There is a distinctive shoulder-carina on the 
pronotum, from behind the eye to the tegula it is wide 
with a deep pit in the middle. Mesonotum wider than 
long, without carina. Four small spines on the side 
of the hind tibia, apex with an apical row of eight or nine 



Fig. 20.—^Dorsal view of head and thorax. 

Fig. 21.—^Lateral view of same. 

small regular spines; basitarsus fairly long, narrow, 
with a regular row of small spines at apex; second tarsus 
fairly short with a regular row of small spines at apex. 

Tegmina with a very narrow costal area not reaching 
to the stigma; the Sc, B, and M leaving the basal cell 
from the same spot, not forming a common stalk; Sc 
forked fiarly near the base; B forked about level with 
the node; M forked slightly basad with four apical 
veins ; Cu forking level with claval fork; clavus fnrTring 
about middle of clavus, second claval vein parallel 
near to commissure. 

Type, B. tmg&nsis, sp. n. 






Breddiniola tangensis, sp. n. (Figs. 20 & 21.) 

Female. —^Length 8 mm.; tegmen 9 mm. 

Head and pronotnm light brown, darker between the 
carinse and on sides of pronotnm; mesonotum dark 
brown; tegulae light brown ; legs light brown. Abdomen 
dark brown, light along posterior margins of stemites. 
Tegmina dark brown; wings fuscous-brown. 

One female from East Africa, Tanga. 

Dletyophoridse. 

Aejuna, gen. nov. 

Head considerably produced; vertex extending more 
than half its length in front of eyes, gradually widened 
from base to slightly in front of eyes, then gradually 
narrowed to apex, which is pointed in the middle; the 
lateral margins thickened; a transverse depression at 
widest part which does not include the thickened lateral 
edges. Frons and dypeus long and narrow; the frons 
widest at apex, slightly constricted between eyes and 
narrowed at base; a distinot median carina running 
from base of frons to apex of clypeus ; the lateral carinse 
distinct on frons and clypeus except at base of frons, 
where they are slightly obscure and where there are signs 
of intermediate carinse which fade out after the bend. 
In latersd view the head is bent at apex; the gense 
extending to apex where the lateral carinse of frons 
and vertex meet. Antennse short, slightly longer than 
wide. Pronotum strongly angular both anteriorly and 
posteriorly, triearinate in the middle; two shoulder- 
carinse behind eyes. Mesonotum triearinate. Legs very 
long and slender, simple; two to four spines on sides 
of hind tibise, apex slightly expanded with seven spines ; 
hind basitarsus long, slightly expanded at apex where 
there is a simple row of small spines; second tarsus 
fairly large, expanded at apex where there is a simple 
row of small spines. Tegmina narrow; claval veins 
forking slightly distad of middle of clavus, entering 
commissure at apex. Sc+B forking slightly before 
node, M at the same level, Cu shortly before apex of 
clavus; no nodal line; a few irregular cross-veins in 
membrane. Wings narrow, anal area reduced, hind 
margin straight and meeting together when at rest. 
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the -wings not folded. Both tegmina and wings projecting 
well beyond the apex of abdomen. 

The position of this genus in the Ittotyophoridse is 
difficult to state. It should come into Melichar’s 
Dictyophorini, ii., A, but it is distinct from any genus 
contained therein. H we place it in B it would come near 
to the Scolops group ; if we consider its hyaline tegmina 
then it would come into the Evdictya group or a deriwative 
of Dktyophora. 

I hesitated to describe this as a new genus, as such 
a -widely distributed and striking little insect I thought 
must be described, but I have failed to identify it -with 
any published description. 

Type, A. dohertyi, sp. n. 




Arjuna dohertyi, gen, et sp, n. 

Fig. 22.—^Dorsal view of head and thorax. 

Fig. 23.—^Lateral view of same. 

ArjuTia dohertyi, sp. n. (Figs. 22 & 23.) 

Male .—^Length 6 mm.; tegmen 6*2 mm. 

Head greenish, gense in front of eyes and the middle 
of frons and clypeus red ; pronotum green, red over the 
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lateral areas ; mesonotum greenish with a slight red tint ; 
pleura green with reddish marks; abdomen green. 
Front and middle femora dark brown with a thin light 
longitudinal line ; hind femora light brown; tibise and 
tarsi brown. Tegmina hyaline with greenish or yellowish 
veins ; granules on veins very small, bearing small black 
hairs. Wings hyaline with yellowish veins which bear 
black hairs on the ventral surface. 

Described from four specimens, one male from Arjuna, 
Java, one male and one female from Ende, Flores, and 
a female from Humboldt Bay, New Guinea {W. Doherty, 
1903). The description is from the Java specimen, 
m the others the red is more extensive and in the two 
females supplants the green. 

Haata lineata, sp. n. 

Male .—^Length 11-6 mm.; head 3*9 mm.; tegmen 
8*6 mm. 

The produced head fairly wide, twice the length of 
pro- and mesonota together. The gense visible in dorsal 
view ; a fine median carina runs the length of the vertex ; 
on the frons the median carina confined to the apical 
portion, where it continues on to the clypeus; the 
medio-lateral carinse distinct from base to apex, nearest 
together at apex gradually widening apart towards the 
base ; the lateral carinsB distinct in frontal view at apex, 
but gradually taking a position at the sides, causing 
the middle portion of the frons to stand out on the bas^ 
half; the lateral carinse of frons continued on to the 
clypeus. Front tibiae considerably longer than the femora, 
one hind tibia with 5, the other with 6 spines; the lateral 
margins of pronotum curved; there are three carinse 
on shoulder, two reaching the hind margin and one 
(the outer) only reaching halfway. The stigma long 
with four cells. 

Greyish brown ; lighter over clypeus and apex of frons, 
darker on genas around antennas and ocelli; carinae 
of thorax and the median one on vertex light; all the 
legs with longitudinal, thin, dark brown stripes, labium 
also with light browm mark down the dorsal surface. 
Abdominal stemites brown, darker on outer thirds, 
with light dots. Tegmina clear hyaline, veins brown 
or greenish brown, darkest on membrane where the 
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dfurk CTQSS-Teiiis spread slightly into the cells; stigma 
dark. 

Hab. Africa, Hinterland, Ivory Coast, Bouak6. One 
male. 

Hasta paMidinerms, sp. n. 

Male. —Length 9-6 mm.; head 3-8 mm.; tegmen 
7*7 mm. 

Head twice the length of pro- and mesonota together, 
sfecaight but slightly more ascending; the vertex narrower, 
the median carina confined to the basal portion between 
the eyes, very fine; the median carina of irons distinct 
fix)m base to apex; front tibise very slightly longer than 
the femora. TTind tibise with four spines, on one leg three 
confined to apical half, in the other subequal distances 
apart. Stigma long with fine cells. 

Light pinkish brown, carinse of head and thorax 
lighter, the middle of frons yellowish; the hind legs 
and abdomen inclined to yeUow, the front and middle 
legs with faint longitudinal markings. Tegmina dear 
hyaline, very slighiiy yellowish over hind and apical 
margins; veins all light. 

Hob. S.W. Africa, Okahandja {B. E. Turner, March 
1928), one male. 

Hasta viridis, sp. n. 

Male. —^Length 9-6 mm.; head 3-8 mm.; tegmen 
7*7 mm. 

Head double the length of pro- and mesonota together. 
In buUd similar to H. paJMdinervis. The median carina 
of vertex confined to base between eyes; the median 
carina of frons distinct from base to apex; front tibise 
slightly longer than femora. 

light green ; frons in middle lighter; carinse of thorax 
greenish ; faint fuscous lines on front and middle femora. 
Tegmina and wings dear hyaline, veins green ; stignaa 
dear consisting of three cells. 

Hab. S.W. Africa, Oksdiandja (B. E. Turner, March 
1928); one male. 

EoLsfa ogadensis Mel. 

One damaged male, which appears to be this species, 
from Bahr el Ohazel (F. H. Furgusson, 7. ix. 23; 
no. 20246). 
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LIX. —Notes on Four Cestodes. By H. A. Bayus, M.A., 

D.Sc., Department of Zoology, British Museum (Natural 

History). 

1- Moniezia mettami, sp. n. 

A collection of parasitic worms from Uganda, kindly 
foiwarded to the writer for determination by Mr. R. W. M. 
Mettam, M.R.C.V.S., of the Veterinary Laboratory, 
Entebbe, included two specimens of a Cestode from a 
wart-hog (Phacochoerus akhiopicus). Up to the present 
the only adult Cestode known from this host appears 
to be Paramoniezia phacochceri Baylis, 1927. The present 
specimens differ from this species in a number of charac¬ 
ters, and are provisionally regarded as representing 
a new species of the genus Moniezia. They bear a very 
close resemblance to Moniezia benedeni (Moniez, 1879), 
but appear to differ from it in certain small points which 
will be mentioned below. 

The larger of the two specimens available, measured 
in formalin, gave a length of about 22 cm. and a maximum 
width of 11 mm. The scolex, measured in creosote, had 
a latero-lateral diameter of about 0-86 mm., and the 
suckers, which are circular, a diameter of about 0-3 mm. 
The apertures of the suckers are longitudinal slits. Seg¬ 
mentation becomes apparent at a distance of about 
2-3 mm. from the anterior extremity. The unsegmented 
‘‘ neck ” measures about 0‘6 mm. in width at its narrowest 
part. All the segments are much wider than long. 

The usual thin layers of subcuticular muscles are 
present. The glandular layer below these is much vacuo¬ 
lated. In spite of careful examination of stained whole 
preparations and numerous serial sections, no definite 
inteiproglottidal glands could be detected. The main 
longitu(^al musc^ature occupies about half the thickness 
of the cortical parenchyme, and does not appear to be 
clearly differentiated into two layers of bimdles. The 
transverse layer, situated internally to the longitudinal 
muscles, is thin. Some dorso-ventral muscle-fibres are 
present, particularly in the medullary portion of the 
parenchyme. Both dorsal and ventral longitudinal ex¬ 
cretory canals are present. The latter are wide and are 
connected by transverse intersegmental vessels, but not 
branched. The dorsal canals are narrow and are situated 
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on the inner side of the ventral canals. The longitudinal 
nerves are in close connection "with the ventral canals 
on the outer side. 

Each segment has two sets of female organs and two 
genital pores. The male and female genital ducts pass 
dorsally to the lateral excretory canals and nerve. The 
vagina, which lies shghtly posteriorly to the cirrus-sac, 
always opens ventraUy to it on the right side, and 
apparently always dorsally to it on the left. In this 
respect, therefore, the species is a typical Moniezia. 
The genital atrium measures about 0-1-0-15 mm. in 
depth. The cirrus-sac, which is somewhat pyriform 
or flask-shaped, having a swollen proximal end and a 
narrow distal portion, almost reaches the ventral excretory 
canal. It measures 0-26--0-27 mm. in length and 0-08- 
0-09 mm. in maximum width. The cirrus is feebly 
developed and apparently unarmed. In the swollen 
portion of the cirrus-sac it has a muscular swelling, which 
possibly represents an internal seminal vesicle. The 
vas deferens is much coiled and greatly distended with 
sperm in mature segments, but there is no special external 
seminal vesicle. The number of testes is estimated as 
not less than 400 in each segment. They are arranged 
in from two to three layers dorso-ventrally and from 
four to five layers antero-posteriorly, and extend in an 
unbroken field between the two groups of female glands, 
while a few are also found between these and the lateral 
excretory canals. 

The vagina pursues a conspicuously tortuous course 
from its opening into the atrium as far as the ovary, 
and widens gradually all the way to its proximal end. 
Here it appears to be suddenly constricted and connected 
by a narrow duct with a large, elongate, thin-walled 
receptaculum seminis. This connection, however, seems 
to be lost soon after impregnation. The vagina has 
a thin muscular wall, covered externally with a thick 
coat of cells which stain deeply with hsematoxylin. 
It is apparently not ciliated internally. Immediately 
before entering the atrium it has a very rudimentary 
sphincter. At about the middle of its course, where 
it crosses the ventral excretory canal, its outer diameter 
(including the cellular coat) is about 0-07-0-08 mm. 
At its proximal end it attains a diameter of about 
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0-1-0* 11 mm., and its lumen here has a width of about 
0-06-0*07 mm. The distance, in a straight line, from end 
to end of the vagina is about 0*9 mm. The ovaries, 
vitelline glands, and sheU-glands present no remarkable 
features. The uterus is at first a network of tubes 
forming a complete layer in the external portion of the 
medulla, immediately within the transverse musculature. 
Extensions of this network pass beyond the lateral 
excretory canals on the dorsal side, but not ventraUy. 
In fully gravid segments the uterus appears as a lobulated 
sac completely filling the medulla. The eggs are of the 
form usual in Moniezia^ and are almost exactly similar 
to those of M. benedeni. The diameter of the outer shell 
is 0*066-0*08 mm. The pyriform apparatus is typical, 
its horns ending in a cap. The diameter of its spherical 
portion, containing the onohosphere, is 0*02-0*022 mm. 

In attemptmg to arrive at a determination of this 
species, three known forms were specially considered:— 

(1) As has been stated, it bears a very close resemblance 
to Moniezia benedeni. The apparent absence of inter- 
proglottidal glands is not a satisfactory diagnostic 
character, since these glands are often very difficult 
to detect, or may even be absent, in M. benedeni (see 
TheUer, 1924 ; Taylor, 1928). But the character of the 
vagina appears to be different in the two forms. In the 
specimens of M, benedeni examined by the writer this 
organ is much less conspicuous, nearly straight, and much 
narrower than in the material from the wart-hog, expanding 
rather suddenly at its proximal end to an outside diameter 
of about 0*06-0*09 mm., and having a width in the middle 
of not more than about 0*06 mm. It also has a very 
well-developed sphincter at its opening into the atrium, 

(2) In Moniezia pallida MOnnig, 1926, a form recorded 
from the horse in South Africa, the interproglottidal 
glands are said to be linear (i. e., of the type seen in 
M. benedeni), but indistinct. Branches of the uterus 
extend beyond the longitudinal excretory canals not 
only dorsally but also sometimes ventrally—a character 
which has been confirmed by Taylor (1928). .The eggs, 
unfortunately, are not described, and several other details 
are omitted from the description, so that a complete 
comparison isdmpossible. 
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(3) Fuhrmannella transvcudensis Baer, 1926 (6), from 
the cane-rat, Thryonomys swinderianus, in South Africa, is 
described as having an unusual arrangement of the uterus, 
which forms a network continuous dorsally, anteriorly, 
and ventrally, but interrupted posteriorly. Branches of 
the uterus also extend into the cortical parenchyme. The 
relationship of the cirrus-sac and vagina (the latter is 
described as ‘‘ posterior ’’ to the former) and the number 
of testes (200) appear to be characters in which the parasite 
differs from that of the wart-hog. It seems to the vmter, 
however, very doubtful whether the genus Fuhrmanndla 
can be regarded as distinct from Moniezia. It even 
seems possible that further investigation might show that 
this form and M. pallida were in reality variations of 
Jf. b&nedeni. 

Although the form from the wart-hog possesses some 
of the characters of all three of these species, it appears 
impossible at present to identify it with any of them, 
and it is accor<^gly treated provisionally as a new species. 
The type-materi^ is in the British Museum (Natural 
History). 


2. Baillietiim {Paronidla) woodlandi, sp. n. 

Mr. Mettam’s collection from Uganda also contained 
some Cestodes from a guinea-fowl. These included— 
besides Cotugnia digonopora (Pasquale, 1890), Octo- 
petalum longicirrosum Baer, 1926, and Raillietina {Paroni- 
eUa) numida (Puhrmann, 1912)—^two specimens of a form 
which appears to be identical with the “ Cestode with 
an armed scolex ” described by Woodland (1928) from 
Numida ptilorhyncha in the Sudan. The writer is greatly 
indebted to Dr. Woodland for Mndly lending his original 
preparations of this worm for comparison, and has much 
pleasure in naming the species after him. 

Woodland had only fragments of the worm at his dis¬ 
posal, and these included no gravid segments. He was 
therefore unable to give a complete description, and was 
in considerable doubt as to the systematic position of 
the species. In a later paper (1930), however, he expressed 
the view that it belonged either to RaillietiTia or to 
Ophryocotyloides. On the evidence of the present material 
it is possible to state deiSnitely that the worm belongs 
to the genus RaiUietina and to the subgenus Paronidla. 
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Woodland estimated the total length as at least 60 mm., 
and found a maximum width of 3-7 mm. in the immature 
region of the strobila. In the present collection an 
apparently complete specimen (rather contracted) measures 
about 27 cm. in length, and the maximum width (in the 
mature region) is about 6*5 mm. In this specimen, after 
being mounted in balsam, the scolex has a diameter 
of about 0*7 mm., the suckers of 0'16~0*17 mm., and the 
rostellum of about 0*27 mm. The scolex of the other 
specimen, which was measured in creosote, gave slightly 
larger dimensions (diameter of scolex 0-82 mm.; of 
suckers 0*17-0*19 mm.; of rosteUum about 0-3 mm.). 
The measurements given by Woodland were 0*81 mm. 
for the diameter of the scolex, 0'166 mm. for that of the 
suckers, and 0-23 mm. for that of the rosteUum. The 
suckers are, as in Woodland’s material, deeply retracted 
within the scolex and communicate with the exterior 
by tubular channels. If they were ever armed, their 
spines appear to have been completely lost. 

According to Woodland, the rosteUum carries a circle ” 
of hooks, approximately 60 ft long, and these were esti¬ 
mated to be about 80 ia number. The shape of the hool^s, 
as indicated in his figure, was subsequently (1930) admitted 
to have been incorrect, the prong ” or shorter root 
of the hook having been omitted. In the writer’s material 
it is seen that the rosteUum bears not a single crown of 
80 hooks, but roughly three such crowns overlapping 
each other, so that the total number of hooks can scarcely 
be less than 240. Even in a frontal view of the scolex, 
however, so closely are the hooks crowded together that 
it has not been possible to count them with any accuracy. 
The same overlapping arrangement of the hooks has been 
observed in Dr. Woodland’s original preparations. The 
length of the hooks appears to be from about 64 to 66 fi, 
those of the most anterior crown being the longest. 
It has not been found possible to obtain a camera-lucida 
drawing of an isolated hook, but some idea of the shape 
of the hooks may be gathered from the accompanying free¬ 
hand sketch (p. 592). They have a very long “ ventral ” 
root, ending in a swelling which appears to be stained 
to some extent by hsematoxylin in Dr. Woodland’s 
preparations. The dorsal ” root is longer than the 
blade, and is rather broadly rounded. 
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As regards the anatomy of the mature segments the 
writer has little to add to Dr. Woodland’s account. The 
genital pores appear, in the present material, to be quite 
regularly unilateral, although Woodland observed some 
irregularities in this respect. The longitudinal mus¬ 
culature is very highly developed, and takes up the 
greater part of the thickness of the cortex, the bundles 
of fibres gradually decreasing in size firom the innermost 
to the outermost. The writer has failed, as did Woodland, 
to find any dorsal excretory canals. The ventral canals 
and their transverse connections are very wide. 

The shape of the cirrus-sac appears to vary considerably. 
Sometimes, as described by Woodland, it is narrow 
for about the distal two-thirds of its length, and has 
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a bulbous expansion about 0*05 mm. wide at its proximal 
end. At other times the sac appears cylindrical or fusi¬ 
form, or its widest part may even be at the distal end. 
These variations are probably connected with the degree 
of protrusion of the cirrus. The length of the sac is 
usually about 0*2 mm., but occasionally as much as 
0*24 mm. The vas deferens is considerably coiled, but 
there appears to be no special seminal vesicle. Woodland 
estimated the number of testes in each segment to be over 
100. Judging fi:om horizontal and transverse sections, 
there are probably not less than 150 testes. These, 
as Woodland states, extend from the ovary to the lateral 
canal of the opposite side. They are, however, arranged 
for the most part in a single layer dorso-ventrally, so that 
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in a transverse section they appear as a single row, 
and not as two or three rows, as indicated in Woodland’s 
figure (1928, pi. xviii. fig. 16). The testes are usually 
somewhat elongated dorso-ventrally. 

The vagina runs quite straight from its opening behind 
the cirrus-sac to the centre of the female gland-complex. 
Woodland states that it shows no marked dilatation. 
On the inner side of the lateral excretory canal, however, 
the duct gradually expands into an elongate, fusiform, 
thin-walled receptaculum seminis, which retains this 
shape even in the gravid segments. The ovary is of the 
usual multilobate form and is situated on the extreme 
poral side of the medulla. The vitelline gland, which has 
few lobes, occupies a rather unusual and characteristic 
position on the aporal side of the ovary. The sheU- 
gland lies between the ovary and vitelline gland and 
towards the dorsal side. 

The uterus appears quite early as an irregular network 
of spaces permeating the medulla. Ultimately, in the 
gravid segments, the eggs become enclosed, for the most 
part singly, in separate cavities in the parenohyme. 
These cavities have very thin walls, and scarcely merit 
the term “ capsules.” Exceptionally two or more eggs 
may be seen in a single cavity, but the dense parenchy¬ 
matous capsules characteristic of the subgenus JRailUetiTia 
are not developed. The onchospheres have a diameter of 32~ 
40 jLc, and the embryonic hooks measure 18-20 fjL in length. 

The type-material of this species is in the British 
Museum (Natural History). 

3. Davainea tetr(igona (Molin) var. lagopodis ” 
Baylis, 1919. 

This form was described from Lagopus rmdicw in 
Arctic Russia. At the time Fuhrmann’s (1920) reclassi¬ 
fication of the old genus Davainea had not appeared, 
and suf&cient attention was not given to the condition 
of the egg-capsules. On re-examining the original 
material the writer finds that in gravid segments the eggs 
are enclosed singly in cavities in the parenchyme. The 
worm therefore belongs to the subgenus Paroniella, and 
cannot be a variety of RaiUietina (i?.) tetragona. In spite 
of slight differences, chiefly in measurements, from the 
typical form, it is in aU probability a synonym of RaiUietina 

Ann. cfc Mag. N. Hist Ser. 10. Vol, xiv. 38 
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{Pa/rcmidla) urogalU (Modeer, 1790), of which a good 
description has been given by Pnhnnann (1919). 

4. Unciunia svdanea Woodland, 1928. 

Of this species, recorded j&rom Numida ptilorhyncha^ 
the writer has, through Dr. Woodland’s kindness, been 
enabled to examine the original material, and believes 
it to be identical with Octopetalum longicirrosum Baer 
1925 (a). The characteristic lappets on the edges of the 
suckers (which are much l^s well developed in this 
species than in the genotype, 0. guUerce Baylis, 1914) 
are not easy to observe in Dr. Woodland’s material, 
owing to its contracted condition, but can be seen in one 
or two of the more favourable specimens. The paruterine 
organ, which was not mentioned in Dr. Woodland’s 
description, is also present, and the very long cirrus-sac 
corresponds exactly with that of 0, longicirrosum. On 
the other hand, as Woodland states, the hairs and single 
chitinous spine described as characteristic of the cirrus 
in the genus Unciunia Skrjabin, 1914, cannot be detected. 
The name Unciunia sudanea must therefore be regarded 
as a synonym of Ocfopetalum longicirrosum, 
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LX .—Description of a Species of the Filariid Gknus 
Litomosoides from Glossophaga soricina {Cheiroptera). 
By J. H. SANDOBOTnirD, Department of Tropical Medi¬ 
cine and Museum of Comparative Zoology, Harvard 
University. 

The genus Litomosoides Cliandler, 1931, was created to 
accommodate a jSlariid nematode,!/, sigmodontis^ occurring 
commonly in the so-called cotton-rat, Sigmodon hispidus^ 
in Texas. In 1932, Vogel and Gabaldon published, under 
the new generic name Vestibuhsetaria, a description of 
a worm found in the pleural cavity and pericardium of 
Rattus norvegicus {Mus decumanvs) in Caracas, which in 
1928 had been recorded from Holochilus vulpinvs by 
Mazza under the taxonomically imaeceptable name 
“ Filaria ” patersoni. The same worm as was involved 
in the above-mentioned papers was again described as 
Micropleura sigmodoni in Mexico by Ochotorena and 
Caballeros (1932). As recently indicated by Chitwood 
(1933), Vestibulosetaria is a synonym of Litomosoides^ 
whose type-species by reasons of priority now carries the 
name L. patersoni. 

Aside from the relative position of the vulva that is 
at most a character of specific consequence, the essential 
differences between the genera Litomosa and lAtomosoides 
are concerned with the shape of the buccal vestbule 
and the presence or apparent absence of post-anal papillse 
in the male. In distinguishing his genus. Chandler also 
attributed significance to the fact that the extremity 
of the tail of the female Litomosa filaria (at that tune the 
only species in the genus adequately described) was 
provided with digitiform processes in contrast to their 
absence in the type-species of Litomosoides. In so far 
as the recently described Litomosa americwm M‘Intosh, 
1933, does not possess these caudal processes, the character 
is seen to be specific rather than generic. 

Again, the statement made in the generic diagnoses 
of both Litornosa and Litomosoides that cephalic papiUse 
are absent is not acceptable for these structures, even 
though they may be greatly reduced in size are in all 
probability universally present among nematodes, both 
free-living and parasitic. At any rate, a ring of four 
cephalic papillse together with the usual lateral amphids 

38* 



596 Mr. J. H. Sandgromid on 

have been described in the various species of Litomosoides 
where proper study has been made and they have been 
found in at least one species of Lifomosa —^namely, L, mte 
Krepkogorskaja, 1933. The same hesitancy may, perhaps, 
be exhibited towards accepting the statement that there 
are no caudal papiUse on the males of species of Idfomosa, 
In Litomosoides the caudal papillae are exceedingly small 
and easily escape observation (cf. L. guite/tasi). 

The chief distinction that remains between the genera 
lAiomosa Yorke & Maplestone, 1926, and Litomosoides 
consists in the shape of the buccal vestibule. In Litomosa 
it is funnel-shaped, with the apex directed posteriorly 
in some species, anteriorly in others ; in Litomosoides the 
buccal vestibule is regrdarly cylindrical with uneven 
thickenings of its walls. 

The character is a significant one, for it is not subject 
to variation, but to differentiate a nematode genus from 
a closely related one on a single character is an un¬ 
orthodox procedure among taxonomists, and is especially 
undesirable where the number of species that constitute 
the related genera is not so large as to merit the introduction 
of new names simply to subserve the pragmatic purpose 
of facilitating identification. Under such a condition, 
the extension of the original generic definition meets 
most practical requirements and avoids overburdening 
the literature with new names. In the present instance, 
however, the fact that Litomosoides patersoni has come to 
represent a natural type, around which at least three new 
species (iucluding one here described) have been grouped, 
would seem to justify its being given some superspecific 
differentiation. 

The following species are now to be included in the 
genus:— 

L. patersoni (Mazza, 1928)—^from rodents {Sigmodon sp., 
RaMus sp,). 

jL. circularis (v. linstow, 1899)—^from rodents. 

L, guiterasi * (Vigueras, 1934)—^from a bat. 

* This species was recorded mider the new generic name Finlaynema, 
Specimens which the writer had received from Vigueras, fche author 
of the species, enable us to designate its proper taxonomic status and 
also to amplify its description in certain features. In our single male 
specimen of Litomosoides guiterasi the spicules measure ca. 2^3 u and 
60 II; postanal rerion is not devoid of caudal papillas, but carries three 
or, perhaps, even four pairs of very minute papillae. 
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Qenus Ljtomosoidbs Chandler, 1931. 

Litomosoides hmnleUi^ sp. n. (Figs. 1-4 a,) 

Host.— Qlossophaga soricina soricina. 

Location, —Abdominal cavity. 

Locality, —^Arapu4, Matto Grosso, Brazil. 

Our material consists of 5 females and 2 males taken 
from two specimens of the host by Dr. G. W. D. Hamlett 
in December 1933. The dimensions of the various organs 
are tabulated below. These measurements, together with 
oamera-lucida drawings of the buccal vestibiile and the 
tails of the male and female should suffice for the recog¬ 
nition of the species, making a formal description of its 
morphology redundant. 

Dimensions (based on 2 specimens of each sex):— 

Male. Female. 


Length (mm.). 

Maximum width (mm.) .... 

1&-16-5 

0*10-0*11 

35-51 

0*17 

Length of oral vestibule .... 

19*4/u 

21 fL 

„ oesophagus (mm.) . 

0*46-0*59 

0*69-0-78 

Nerve-ring from head (mm.). 

009 

0*14 

Anus to posterior end (mm.). 

0*057 

0*101 

Spicules’^ . 

82-90/t 
220-280 n 

.... 

Vulva &om head . 

• • •. 

0 * 46 - 6*45 


Viviparous—^larv» not measured. 


Differential Diagnosis, 

L. pater- L. circu- L. gui- L, ham- 
soni, laris, terasi, letti, 
I^engtli (in / female .... 50-114 65 24 35-51 

mm.) \inale. 24-28 20 8 16-16*6 

Lengtli of tail f female .. 600-1080 690 .. 100 

(in microns) \male .... 150-220 160 90 67 

Length of spicules/left .. 186-360 260 200 220-280 

(in microns) \ right . 78-105 190* 60 82-90 

Position of vulva relative to Markedly Markedly Same Markedly 

end of oesophagus .... posterior, posterior. level, anterior. 

Pairs of caudal papilUe in 

male . 4 7 3 or P4 2 

In the above table we have assembled the chief criteria 
for the comparison of the four species in the genus. The 
data relating to L, patersoni have been assembled from the 
description of what purports to be the same species provided 
by Chandler and by Vogel and Gabaldon. Prom this 
one derives a fairly good idea of the extent to which 

*^ Th^ figtm is not in accord with v. Linstow’s diagram; it is 
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intraapecifio vaiiation may be exhibited. Consequently 
the creation of new species on commensural considerations 
is to be undertaken with circumspection, bearing in mind 
that relatively small dhBEerences in the size or position 
of an organ may be vitiated when a sufficiently large supply 
of material is available. Our table indicates how tenuous 
must be any specific differentiation that is attempted 
on the basis of measurements alone, since intergrading is 
to be expected in most criteria. 

The species L. handetti is only provisionally suggested 
as new. It is obviously closely related to L. guiterasi, 
from which it is presumptively distinguished on the basis 
of the number of caudal papillse in the male and the 
position of the vulva (near the middle of the oesophagus). 
So far as is shown by the limited material at our disposal, 
L. hamleUi is also to be distinguished from L. guiterasi 
by the shape of the distal ends of the two spicules (compare 
figs. 4 & 4 a) and by the peculiar type of thickenings on 
the walls of the buccal vestibule (fig. 2), which appears 
to be constant for the various species. 

References. 

Chandlbb, a. C. 1931. “New Genera and Species of Nematode 
Worms.” Proc. U.S. Nat. Mus. Ixxviii. art. 23, pp. l-ll. 
Chitwood, B. G. 1933. “ A Note on the Status of VeMuloa&taHa 
Vogel & Gabaldon, 1932.” Joiim. Parasit. xix. p. 253. 
ViGiTExujs, 1. Pebbz. 1934. “ Notas sobre las Especies de Filaroides 
Enoontrades en Cuba.” Mem. de la Soc. Poey, Univ. de la 
Habana, viii. pp 58-60. 

Vogel, H., & Gabaldon, A. 1932. “ VestihulosetaHat eine neue 

Filariengattung aus Rattenarten.” Zentralbl. f. Bakt. Originale, 
oxxvi. pp, 119-124. 


LXI.— Some Insects from the Scoresby Sound Region^ East 
Greenland, with an Account of the Fauna of a Nunatak. 
By David Lack, B.A. 

The following collection was made in August 1933 while 
I was a member of the Cambridge expedition to Scoresby 
Sound, in lat. 70® N., of which B. B. Roberts is publishing 
an account in the ‘ Greographical Journal.’ The mam 
collection was made round Hurry Inlet, a subsidiary 
fjord running northward from Scoresby Sound, between 
August 1 and 15. Most were taken in Jameson Land, 
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on the west side of the inlet, others in Liverpool Land 
on the east. In addition, a small coHeotion was made 
round the Eskimo settlement at Rosenvingen Bay on 
August 18, and another further south at Cape Dalton 
on August 20. 

I wkh to record my indebtedness to Dr. J. B. Charcot, 
who gave the expedition a passage to Scoresby Sound, and 
to all the scientists, ofiSoers, and crew of * Pouxquoi Pas ? ’ 
for their continual help and kindness. A species of moth 
hitherto undescribed has been named after Dr. Charcot, 
I must also thank G. C. L. Bertram and B. B. Roberts, 
my two companions, for their great assistance in the field, 
and the various specialists who have identified the insects 
brought back. Most of the collection has been presented 
to the British Museum (Natural History). 

»AIl the main groups of insects were collected except 
the Anoplura, MaUophaga, and Aphaniptera, but very 
little time was given to the Collembola. Spiders were also 
collected. So short was the stay that the collection 
cannot be considered representative of the region visited, 
and many forms which emerge only earlier in the summer 
must have been passed over. A typical set of the insects 
was collected so that their ability to withstand low tempera¬ 
tures might be studied. The results of this investigation 
are being published separately by Bertram*, who is hoping 
to correlate the minimum temperature at which the 
insects are active with their distribution in the Arctic, 

The problem of whether animal life survived the 
glacial epoch in Greenland and other Arctic countries, 
or whether all life has colonised since that time (by the 
air and other means), has long been disputed. It was 
thought that the presence or absence of life on a nunatak, 
which represents the severest conditions of ice-free land 
in the Arctic, might throw light on this point. It is 
Tisually maintained that, however severe the glaciation, 
there would always be some land free of ice and snow, 
perhaps the tops of the mountams and perhaps a coastal 
belt. Mr. N. E. Odell, a member of Miss Boyd’s 
expedition 1933, informs me that erratics have been found 
on a number of the highest mountain summits in the 
Eranz Joseph Fjord area, indicating that the mountains 
of East Greenland, at least in this area, were completely 

* In * JoTjmal of Animal Ecology.* 
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submerged during the glacial period. On the other 
hand, in Iceland there is evidence that the glaciation 
reached only a certain height on the mountains, the rest 
presumably projecting as nunataks. It therefore seems 
probable that any forms found on a nunataJk would have 
been able to survive the glaciation, at least in Iceland. 
For these forms there would be no need to suppose a 
subsequent colonisation by air or other means. 

On August 9, Bertram, Roberts, and I crossed to the 
east side of Hurry Inlet, and then climbed to and crossed 
the small ice-cap in the centre of Liverpoool Land, to a 
peak about 3000 feet high overlooking the Liverpool 
Coast. This peak was completely surrounded by ice, 
having some five miles of ice-cap to the west and big 
glaciers on the other three sides. At the time of our visit, 
12 P.M., the temperature was below freezing-point. We 
found a patchy vegetation of both Cryptogams and 
Phanerogams with a small amount of soil. Samples of 
this were taken back to the camp, where they were analysed 
carefully by means of a Berlese funnel. Three animal 
groups were represented as follows :— 

CoLLEMBOLA, — Folsomia fimetaria (L.), many. 

Isotoma cinerea (Nic.), several. 

Isotoma sensibilis Tulb., many. 

All the above are very widely distributed species. 

Diptera : CgEBoyoMTDiB. —^Five larvas of the sub¬ 
genus Smittia of Spaniotoma (sometimes known as 
Camptocladius or Ph(xnocladiu8). Dr. F. W. Edwards, 
who identified these specimens, adds that this is a widely 
distributed genus whose larvae are commonly found at 
the roots of grasses and moss. 

Abachitida. —One very young pullus of the subfamily 
Erigoninae of the Lmyphiidae, perhaps in the genus Erigone 
itself. A. R. Jackson, who identified the specimen so 
far as this was possible considering its age, remarks that 
it may have arrived on the nunatak by an aerial current 
and need not have resided there for any length of time. 
However, it may be noted that Bertram’s experiments 
showed that most spiders remained active at temperatures 
just below freezing-point, so that it seems possible that 
spiders could exist on the nunatak. Hence the three 
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species of CoUembola and the Chironomid, and possibly 
the spider, could presumably survive a glaciation provided 
that some land remained free of ice. 

The following list includes all the orders of insects 
collected except the Diptera, which are not yet identi¬ 
fied. A. Roman’s account of the Ichneumonidse and 
A. R. Jackson’s account of the spiders will be found as 
separate papers consecutive to this one. The present 
collection emphasises the poorness of the insect fauna 
of East Greenland as compared with the West. Henriksen 
and Lundbeok (1918) have summarised the data on 
Greenland insects. R6my (1928) has added further data 
for the east coast. In the following list one species of 
Lepidoptera is new to science, four species of CoUembola, 
one Aphid, and one other species of Lepidoptera have not 
previously been recorded from Greenland, and two other 
species of Lepidoptera are new for East Greenland, but 
have previously been recorded from West Greenland. 
All the other species have been recorded before from East 
Greenland :— 

Order COLLEMBOLA 
(determined by Rev. Dr. G. H. Carpenter). 

No special search was made for the species of this 
group, save in the investigation of the fauna of the nunatak. 
Actually most of the region investigated was unsuitable 
for these forms. They were not nearly so conspicuous 
an element in the fauna as, for instance, I found them on 
Bear Island, in the Barents Sea, in lat, 74° N., perhaps 
correlated with the comparative scarcity of moss and the 
much drier cUmate in Greenland, R6my (1928) has 
given a list of the Greenland CoUembola, of which twenty 
species have been found on the east coast. Eight species 
were recorded by me, of which four do not feature on 
R6my’s list and are new for Greenland. These four, 
which are asterisked in the list below, are aU widely 
distributed forms. 

PoduridsB. 

*Onychiunt8 p^efiidarmatvs Folsom. 1, Point Constable, 
Hurry Iifiet. 

EntomobriidsB. 

FoUomia fiTnetaria (L,). Many, Liverpool Land nunatak. 
Folsomta sexocvlata (Tulb.). 3, Point Constable. 
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*Isotoma cmerea (Nio.). 1, Point Constable, several 

livetpool Land nimataJk. 

Isotoma sensibiMs Tulb. Many, Liverpool Land nnnatak. 
IsoUma viridis Bonrlet. 1, Cape Dalton. 

Smintiiaiidse. 

*Smi7v0mrinus rdger (Lubb.). 1, Point Constable. 
*Smi 7 dJmrinus viridis (L.). 3, Jameson Land. 

Order THYSANOPTERA. 

(determined by F. Laing). 

Physoffirips sp., either wlgaMssimvs (Halid.) or very 
dosely allied. 2, Jameson Land. 

The specimens were in too poor condition to be identified. 
P. wdgatissimvs has been recorded before from Greenland. 

Order HEMIPTERA. 

Hetbeoptbba (determined by W. E. China). 
Nysivs grosnlandicus Zett. 1, Jameson Land. 
CMamydatvs pulicarivs Fall. 2, Jameson Land. 

Tbiese are the only two species of the order known from 
East Greenland. 

Homoptbea (determined by F. Laing). 
Aphididae. 

Mdanoxanlherium sp. 1 winged male. Cape Dalton. 

Mr. Laing writes that there is a good deal of confrision 
among the species of this genus. The above specimen is 
not a European species, and, judging from descriptions, 
it is allied to M. media (Baker) found in Coimecticut. 
M. popvUfolia (Fitch) is apparently the only member of 
the genus found far north, in Popofr I., Alaska. The 
genus has not previously been recorded from Greenland. 

Order TRICHOPTERA 
(determined by M. E. Mosely). 

Apatania arcMca Boheman. Many, Liverpool Land. 

The specimens included a male, which is rare and was 
formerly considered a different species A. palm^ni Sahlberg; 
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see Lack (1933) for the capture of a pair in coitu on Bear 
Island, and for the references to the literature on this 
point. A, arctica is the only species of the order known 
from East Greenland, though several others occur on the 
west coast. 


Order LEPIDOPTERA. 

BtJTTBiUFLrES (determined by N. D. Riley). 

Colias heda Lefeb. 2 males, 1 female, Jameson Land. 

Argynnia charidea var. arctica Zett. 6 males, 3 females, 
Jameson Land. 

Cupido orbitulvs franJcUni Curtis. 1, Jameson Land. 

The above three species, and also one other, Argynnia 

polaria Boisduval, have been previously recorded from 

East Greenland. 

Moths (determined by W. H. Tams, save for 
the Phthorimoea by E. Meyrick). 

Laodamia fiiaca Haworth. 4, Jameson Land. 

Sympiatia zetteratedtii Staudinger. 10, Jameson Land. 

Cidaria polata byaaata Aurivillius. 16, Jameson Land. 

Eumichtia aommeri Lefeb. 2, Milne Land, given to me 
by Dr. Parat and M, Drach of the French Expedition, 
who were investigating the geology in Miln e Land 
while we were in Hurry Inlet. This species has been 
recorded from West Greenland, but not previously 
from East. 

Scoparia centuridla SohiffermuUer. 2, Jameson Land. 
This species has also not previously been recorded 
from East Greenland, but is known on the west coast. 

P'tfrauata tormlia MOschler, 1, Jameson Land. 

PMhorimcea charcoti Meyrick. 4, Cape Dalton. This 
hitherto undescribed species named in honour of 
Dr. J. B. Charcot, leader of the French expedition, is 
described by Meyrick (1934). No member of the 
genus has previously been found in Greenland. 

{Borkhauaenia paevdoapretdla Stn. One specimen was 
taken on board ^ Pourquoi pas T in Scoresby Sound, 
but was clearly introduced.) 
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In addition to the above, several larvas of a moth of 
the Arctiinse group were found under stones in Jameson 
Land. W. H. Tams notes that these are very possibly 
Hyphoraia lapponica Thunberg, found in Arctic North 
America, of which specimens of the larva are in the 
British Museum. He adds that identification from the 
larva alone is unsafe. No member of the family Arctiidse 
has previously been recorded from Greenland. 

Eighteen species of moth have previously been recorded 
from East Greenland. The present collection brings the 
list to twenty-two, two of the additions being new to 
the whole of Greenland and one to science. 

Order COLEOPTEEA 
(determined by K. G. Blair). 

Oolymbetes dolahrdtus var. grtBrdardicus Aub4. One, 
Jameson Land, 

Cocdndla transversoguttata Eald. 3 adults, also larvse 
and pupae, Jameson Land. 

Onypeta sp., possibly cavicollis Sahib. 1, under a stone 
in Jameson Land. The antennae are, unfortunately, 
, missing, but the specimen agrees with the description 
of O. cavicollis^ especially in having the legs black. 
There are no specimens for comparison in the British 
Museum, (?, cavicollis is the only species of the genus 
recorded from Greenland, a single specimen having 
been obtained on Pendulum Island in 74® N. 

Twelve species of Coleoptera have been previously 
recorded from East Greenland, but only the above three 
have so far been recorded as far north as Scoresby Sound. 

Order HYMENOPTERA APOIDEA 
(determined by 0. W. Richards). 

Bombus arcticus K. 6 males and 1 worker, Jameson Land 
and Liverpool Land. 

Bombus Tiyperhorenis SchOnh. 1 male, Jameson Land. 

These are the only two species of the group known 
from Greenland (Richards, 1927). B. hirbydlus Curt., 
recorded from Scoresby Sound by Remy (1928 6), pre¬ 
sumably refers to B. arcticus K. 
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(The Ichneumonidse are considered in a separate paper 
by A. Roman.) 
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LXII.— East OreenUiTid Ichneumonids. 

By A. Roman, Stockholm. 

The present little collection contains eleven species in 
sixteen specimens, all collected in 1933 by Mr. D. Lack 
on Jameson Land, a broad peninsula between Scoresby 
and Franz Joseph Fjords. Most species are already 
known from E. Greenland, but one species and the $ of 
another are new to science, and the genus Godichneumon 
Thoms, is new for Greenland. The Saotis described 1933 
by myself is appearing again, and I have found some 
evidence for its European origin. 

Gcelichneumon solutvs occidentalis, var. nov. 

(J.—specie genuina ScandinavisB facie et clypeo totis, 
femoribus iii. apice (at subtus rufis) tibiisque iii. latere 
antico rufo excepto, nigris, discedens. Long 9, ala antica 
7 mm. 

One (J, Aug. 

The $ of this small species was described by Holmgren 
from Mt. Areskutan m the Swedish province of Jemtland. 
Both sexes were found on the Sarek Mts. in Lapland, 
and one (J was later recognized from Kuusamo in E. Fin¬ 
land, but this is the first specimen found outside Fenno- 
Bcandia. It was the ^ that enabled me to place solutus 
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in the hcmorrhmdcdis {castaniventris) group of Ocelich- 
neumon ; the ? had been thrown together with species 
of Barichneumon by Holmgren on account of the not 
aciculate postpetiolus and the absent bstsal impression 
of the third abdommal tergite. Perhaps this variety 
takes the place of the typical species in arctic N. America. 
In Lapland this species hsbs its home on the alpine heath 
beginning at timber-line. 

Cryptua arcticua Schiodte. 

One Aug. 4. 

A rather common species in both W. and E. Greenland, 
but unknown in Europe, and is possibly described from 
America. 

Atractodea bicohr arctima Holmg. 

One Aug. 8, one $ Aug. 

This pair is somewhat dubious, because the $ has 
almost as slender antennsB as A. gilvipea Holmg. of 
S. Sweden and the ^ is unusually small, hardly 4 mm. 
long. 

Atractodea atenrimua Holmg. 

?.—^Differt a $ magnitudine pauUo minore, oculis nudis, 
antennis filiformibus apicem versus distincte mcrassatis et 
moniliformibus, flagello 17 (18)-articulatis, postannello 
scapo+pedicello sequilongo, articulo 2. circ. triplo longiore 
quam crassiore, articulis penultimis subsphsericis, mesonoto 
et scuteUo politis, iUo notaulis medium superantibus, 
mesopleuris nitidulis at rugulosis speculo pohto, segm. mediano 
rugoso altitudine breviore, ar. media magis nitida sub- 
concava, ar. dentipara subtransversa, abdomine lanceolate 
leviter depresso, polito, postpetiolo ± elongate, ruguloso, 
sulco medio plerumque distincto, segmento 2. evidenter 
elongate, apice quam basi plus duplo latiore, 3® pauUo 
breviore angustato, 4® prsecedente salthn duplo breviore, 
segmentis ceteris brevissimis, pedibus gracilibus femore iii. 
latitudine fere 6 X longioribus, ungue iii. articulo 3. tarsali 
vix breviore, unguiculis tenuibus at pulviUum parum 
Buperantibus,stigmate radium longe pone medium emittente, 
hamulis alse posticse 3-4. Long, vix 4 mm. 

Two $ Aug. 4, one $ Aug. 10, one ? Aug., no date. 
Originally described from the ^ alone without observing 
the unusually strong sculpture of the mesopleura. Lund- 
beck in 1896 thought the had found the $ and “ described ” 
it with these words :—“ Fern, Mari similis, sed pedes 
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panllo dilutiores, tibiis fiisco-ferrugineis. Antennis nigro- 
bruimeis. Petiolo quam in mare latiore et magis deplanato; 
cetera sic nt in mare.” The only structural feature held 
forth is the broader and flatter 1st abdominal segment, 
a character more than enough developed in the specimen 
I received as loan from the Copenhagen Museum, for it 
was— Phygcdeuon cylindraceus Ruthe, Thus the 
real $ of aterrimua was stiU unknown, but I think the 
present specimens may be accepted as such, at least 
until a $ with a still stronger sculpture be found. This ? 
has the size, colour, and habitus of StiVpnus tenebricosua Gr., 
but the areolet is open and the mesopleura are rugulose 
with the exception of the speculum, so the present deter¬ 
mination is certainly possible. 

Pimpla sodaMs Ruthe. 

One $, Aug. 4. 

Described from Iceland and occurring also at the 
alpine levels of the Scandinavian mountains, the Alps, 
and the Pyrenees. 

StenoTnacnis terebrator, sp. n. 

$.—-Nigra, trochantellis saltim pro parte et incisuris ventralibus 
abdoroinis testaceis, tibiis basi—posticis latius—^tarsisque 
rufescentibus. Alse subhyalinsB costa fusca, stigmate et 
nervis bruuneis, radice testacea, tegula rufescente. Long, 
corporis et alse anticse 2’6-2’8 mm. 

Caput subcubicum vix thoracis latitudine, facie subopaca, 
genis longis politis sulco nuUo. Antennae tenues filiformes 
flagello IT-lS-articulato, apioem versus subincrassatn et 
moniliformes, postamiello quam pedicello saltim dimidio, 
crassitudine sua fere triple longiore, articulis penultimis 
circ. 10 quadratis vel subtransversis. Thorax leviter com- 
pressus maxima parte politus, segm. mediano supra costis 
duabus paraUelis. Abdomm ab apice segment! 2. modice 
compressum, longitudine capitis+thoracis vel paullo longius, 
segmento 1. brevi nitido, latitudine haud longiore, sulco 
medio et impressione transversa ante apicem distinctis, 
2“ leviter transverse basin versus subalutaceo, ceteris 
bre^oribus nitidis, terebra sursum curvata valvulis tenuibus 
niti(^, dimidio abdomine nonnihil longioribus. Pedes 
^aciles femoribus posticis latitudine fere 5 X longioribus, 
tibia articulis tribus basalibus tarsi sequali, ungue articulo 3. 
subffiquali, unguioulis tenuissimis pulvillum non super¬ 
antibus. AIab corporis longitudine, stigmate angusto radium 
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ante medium emittente, nervo areolari brevi, n. parallelo 
medio, angulo brachiali postico obtuso, appendice costsB 
longitudine abscissae 1. ra^, n. mediano al^ posticae ante 
nervellum soKto modo delete. 

Two ?, Aug. 4 & 12. 

This is a species of Thomson’s Sectio 5, to which most ’ 
species of this genus belong. The conspicuous length of 
the terebraL—^more than half the abdomen—^makes its 
description as a new species rather certain. Another rare 
feature is the short and broad j5rst abdominal segment. 
But if the $ is easy to recognize, the ^ will be difficult to 
find out, and I suspect it to be one of those mentioned 
with a dubious name. 

Smtis hodi m., 1933. 

One $, Aug. 

Described fi:om E. Greenland in Skr. om Svalbard og 
Ishavet, no. 53, Oslo. The present specimen differs 
from the unique type in being smaller, hardly 6-5 mm., 
by the entire antennae with 22-jointed flagellum, by the 
mainly fuscous max. palpi, by the interior side of the hind 
femora being distinctly reddish except at base, by the 
dark reddish middle of the hind tibiae, by the obsolete 
red margins of the abdominal tergites, and by the black 
venter with broadly whitish 2-4 incisures. The polished 
apicalhalfof the abdomen withrounded sides of the tergites, 
the last of which are not transverse, and the comparatively 
narrow sheath of the terebra prove to be constant. 
In the Stockholm Museum are 3 $ from Sweden and Norway 
looking like a colour-form of this species. 

Diplazon annulatus Gr. 

One <J, Aug. 12. 

Recorded 1933 from E. Greenland by myself and not 
rare in N. Scandinavia. The specimen is a very dark one 
with the yellow facial colour reduced to clypeus, orbits, 
and a small central spot. Thorax black except the extreme 
pronotal comers before the tegulae, both being whitish. 
Anterior femora black, with the anterior side ±red, the 
hind ones dark red, with both ends and the underside 
black. Hind tibiae black and white, only the anterior 
side of the tip being dark red. The unusual genus-name 
Mag. N. Hist. Ser. 10, VoL xiv. 39 
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is used because Bassus Fabr. is evidently a S. American 
cryptine genus (see Roman, Ent. Tidskr. 1933, p. 38). 

Homotropus grcenlandicus Holmg. 

One cj, Aug. 

The two Greenland species of this genus are most 
embarrassing. While two diJBferent $$ are known in 
several specimens, the numerous (J(J under the two names 
seem to form a continuous colour-series with no apparent 
break between grcenlandicus (with more yellow ornaments) 
and rndanogaster (with less yellow ornaments). In all, 
the antennae have ±linear tyloids on flagellar joints 
7-14 (16), and the general structure seems to be the same 
all through the series. The $ attributed to groenkbrvdicus 
was first noticed by Lundbeck in 1896 and synonymized 
by me in 1916 with jff. degana nigritourma Gr.; the 
rndanogaster $ mentioned by Aurivillius in 1890, I 
stated 1916 to be allied to dimidioMs Schrk. and incisus 
Thoms. Being now acquainted with both these species, 
I find rndanogaster to be the same as incism^ but with 
one exception, the wing-stigma being yellow instead of 
dark with whitish basal comer. In the Greenland (? the 
stigma-colour is mostly transparent brown, sometimes 
shading off to yellow. The of incisus in Europe may 
be considered as still unknown, for what Morley described 
in 1906 was a small species, 4-5-5 mm. {incisvs, ?, 6-7mm.), 
and probably no (J at all, the face being coloured as in 
most $$ with black facial orbits, an unknown colouring 
among n^le Homotropi, 

Agitia grcsnlandica m. {Ailasta, 1916). 

One $, Aug. 11. 

This species is better placed in Agitia, where it comes 
very near A, cTvrysosticta Gr., which has the same red spots 
on tergite 3 as the type; the abdomen of the present 
specimen is totally black. The specific difference between 
both species is best shown by the length of tergite 2 
(longer in chrysosticta). This is the first specimen from 
E. Greenland. 

AilastafrigidaJjxmdh. {Limneria, 1896), 

One $, Aug. 7. 

Fits the very incomplete, though rather long, descrip¬ 
tion. Long ago I have seen a typical specimen, permitting 
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me in 1916 to state the correct genus. Next allied 
is our common European A. didymcdor Thunb. {ruficincta 
Gr.), and in fact there seems to be no other difference than 
colour. Frigida is extremely melanistic with black man¬ 
dibles, palpi (partly red) and abdomen, basally blackish 
hind femora, ^cous wing-stigma, and red tegulse. 


LXin. —Notes on Arctic Spiders obtained in 1933. 

By A. RAisTDEiiL Jackson. 

[Plate xvm.] 

I. List of Spiders collected by Mr. David Lack, a Member 
of the Cambridge University Expedition to East Green¬ 
land in August 1933. 

This coUectiott consisted of 89 specimens in all, 
of which 48 were adult and 41 immature, a few very 
young and indeterminable specimens not being reckoned. 
Thirteen species altogether were represented, of which 
five appear to be unrecorded for Greenland at present. 
These are Coryphoeolanus thulensis, sp. n., Coryphceolanus 
holmgreni Thorell, Islandiana princeps Braendegaard, 
Erigone tirolensis L. Koch, and Meioneta nigripes Simon. 
The first is a new species, which also occurred in Spits¬ 
bergen in 1933. The third is only known so far from 
Iceland. The other three have a wide Arctic distribution, 
also occurring in Britain. Of the thirteen species alto¬ 
gether five are known from Britain. 

Fifty species are now recorded from Gi^nland, 
of which sixteen, or thirty-two per cent., occur also in 
Britain. This includes the present collection. Sixty 
species are so far known from Iceland (i), of which 
ninety per cent, are known from Britain. It appears 
that as far as is at present known the spider fauna of 
Greenland is mainly American, that of Iceland mainly 
Euiropean. 

Dictyna borealis Cambridge. 

Two adult females. Jameson Land, 16.8.33. 

Five immature examples. One from Jameson Land, 
one from D’Aunay Fjord, and three from Liverpool Land. 

Sorensen in 1898 ( 9 ) considered this species as identical 
withD, hamifera Thorell (ii) and D. grcsnlandica Lenz ( 6 ). 
Strand ( 10 ) in 1906, however, listed them separately. 

39* 
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Simon ( 8 ) in 1914 considered D. hamifera Thorell and 
D. borealis Cambridge as synonyiM of D. major Menge. 
In 1930 I recorded ( 3 ) D. major Menge from West 
Greenland, stating that I believed D. hamifera and 
D. borealis to be synonyms. In 1933 ( 4 ) I recorded 
jD. major from Akpatok on the strength of a single female 
with a damaged vulva. I was never happy about this, 
and on comparing the specimen with the two females 
now recorded for East Greenland it became evident 
that they were aU the same. Dr. Braendegaard, to whom 
I sent a specimen, stated that he believed they were really 
D. borealis Cambridge, and that D. borealis and D. hami- 
fera were different species. I next examined the actual 
type of D. borealis, which is in the Pickard-Cambridge 
coUection at Oxford. I found that the Akpatok female 
and the two now recorded from East Greenland certainly 
belonged to that species. Re-examination confibrms my 
opinion that the West Greenland specimens recorded 
as such in 1931, and which included an adult of each 
sex, are true D. major Menge. But whether this is iden¬ 
tical with D. hamifera Thor, remains to be seen. 

D. borealis, therefore, occurs in East Greenland and 
Akpatok, whilst D. major occurs in West Greenland. 
They may, of course, occur together in suitable localities. 

D, borealis differs from 2>. major in the vulva, for 
which see PI. XVIII, figs. 1 & 2 . There is also a little 
difference in the abdominal pattern, particularly in the 
mid-dorsal marking. In D. major this is broad and 
constricted in the middle, thus giving rise to two den- 
ticulations on each side. The extremity is trifid. In 
D. borealis the marking is trifid too, but is narrow and 
linear, without constriction or denticulations. 

D. borealis is a smaller, slenderer, more linear species 
than D. major, I have not enough material to decide 
whether there is any real difference in the ocular relations 
of the two species, but I believe there is very little in this. 
The specimens of D. major from West Greenland are 
duller and dingier in colour than those from Scotland 
which I possess, but there is no other difference. 

Xysticns bhnacvlatiis Emerton. 

Two adult females. Jameson Land, 16.8.33. 

Three immature examples from Liverpool Land. 
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One immature example, Jameson Land. 

These females correspond well with the description 
of X, deichmanni Sorensen ( 9 ). I submitted one to 
Dr. Braendegaard, and he states it is identical with 
X. bimaxyulatvJS Emerton. I have followed him in this 
rather reluctantly, but he has, of course, access to 
Sorensen’s types and has also a considerable number 
of East Greenland specimens in his collection including 
adult males. My specimens are rather longer in the 
vulva than Emerton’s figure ( 2 ), and I was inclined 
to stick to Sorensen’s name. Emerton’s species was 
described in 1894 and his name has thus priority. 

Lycosa grcenlandica Thorell. 

Two adult females. Liverpool Land. 

One adult female. Jameson Land. 

Eight immature examples, four fi:om each locality. 

These females resemble those I have seen before from 
West Greenland. A closely related species, Lycosa 
disjuncta Jackson, replaces L. grocnlaTidica in Akpatok. 

Lycosa glacialis ThoreU. 

Two adult females. Jameson Land, 4.8.33. 

Four adult females. Liverpool Land, 11.8.33 and 
14.8.33. 

The Liverpool Land specimens were carrying egg sacs. 

Twenty-four immature examples were obtained, three 
from Fame Islands, the remainder from Liverpool Land 
and Jameson Land. 

This was the commonest species taken in the collection, 
there being thirty examples altogether. Unfortunately, 
no adult male was obtained. I ( 3 ) have already recorded 
this species from Liverpool Land. It has been well 
figured by L. Koch ( 5 ). 

Hilaira frigida Thorell. 

One adult female. Fame Island, 9.8.33. 

One adult female. D’Aunay Fjord, 21 . 8 . 33 . 

lypical females. Recorded by me from West Green¬ 
land ( 3 ). 

Hilaira whymperi Jackson. 

Two adult males. Jameson Land, 8 . 8 . 33 . 

One adult female. Jameson Land,. 12.8.33 
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One adult female. Fame Island, 9.8.33. 

One adult female. Liverpool Land, 14.8.33. 

Recorded by me from North Greenland and Akpatok ( 4 ). 

Coryphoeolcmus holmgrem Thorell. 

One adult female. Jameson Land. 

One adult female. Liverpool Land, 14.8.33. 

One male and two females, aU adult, Rosenvinge Bay, 

18.8.33. 

Two adult females, D’Aunay Fjord, 21.8.33. 

The Oxford University expedition found this at Ak¬ 
patok ( 4 ) in 1931, but failed to find it in West Greenland 
in 1928 ( 3 ). 

Coryphceolamis thidensis, sp. n. 

Two males and one female. Jameson Land. 

Two females. Jameson Land, 4.8.33 and 16.8.33. 

Two females. Fame Island, 9.8.33. 

Total seven specimens, aU adult. 

This is a very distinct specie, unknown to me and 
to Dr. Braendegaard. For description, see postea. I have 
since seen an adult male from Spitsbergen, which was 
taken under rather curious circumstances. I deal with 
this in another part of this paper. The present species 
is quite clearly congeneric with C. holmgreni ThoreU. 

Islundiana princeps Braendegaard. 

One adult male. Jameson Land. 

One adult female. Jameson Land, 16.8.33. 

One adult male. Point Constable, Jameson Land, 

6.8.33. 

A very distinct little species hitherto only known 
from Iceland. Recorded thence in 1932 by Dr. Braende¬ 
gaard (i). Probably reached Iceland from Greenland. 
The bulk of the Icelandic spider fauna is of European 
origin. 

Comicvlaria karpinsMi Cambridge. 

One adult female. Cape Dalton, 20 . 8 . 33 . 

This is a mountain spider in Britain, and I have 
recorded it from Akpatok. I sent the present specimen 
from Greenland to Dr. Braendegaard and asked him 
to compare it with the type of Walck^naera insolens 
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SOiensea ( 9 ). This he kindly did, and informs me that 
they are identical. W. insoUns Sorensen, 1898, therefore 
sinfa into a sjmonym of G, harpinahii Cambridge, which 
was described in 1873 ( 7 ). 

Erigone psychrophila Thorell. 

Four adult males. Jameson Land, 4.8.33. 

One adult female. Cape Dalton, 20.8.33. 

These males are typical. It is not easy alwa 3 ^ to 
distinguish the female from that of E. whymperi Cam¬ 
bridge in the absence of the male. 

Erigone tirolenaia L. Koch. 

One adult male and one adult female. Cape Dalton, 
20.8.33. 

Two adult males. D’Aunay Fjord, 21.8.33. 

Ts^ical examples. The females of this species are 
very easily distinguished from the other Arctic Erigone 
species by the vulva. 

Meioneta nigripes Simon. 

One adult male and one adiilt female. Point Constable, 
Jameson Land, 6.8.33. 

One adult male. Jameson Land, 8.8.33. 

One adult female and one immature male. D’Aunay 
Fjord, 21.8.33. 

These specimens have hind central eyes very much 
larger than the laterals, resembUng m this respect Scots 
and Spitsbergen examples and differing from those 
found at Akpatok, where the hind centrals are only 
slightly larger than the hind laterals. 

Description op a new Species. 

CoryphcBolanus thulensis, sp. n. 

Female.— Length, Cephalothorax -9 mm., abdomen 
1-35 mm. 

Colour, Carapace yellow-brown with a dark central 
longitudinal marking extending from the occiput to the 
thoracic juncture of segments, and the usual radiating 
lines to the margin of the carapace, which is itself darkened. 
Ocular area pigmented. Sternum and lip dark brown, the 
former cordiform and studded with yellow spots, and 
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broadly truncated between the posterior ooxab, to each 
of which its posterior extremity is about equal in width. 
Fakes and maxilloe yellow-brown. The latter darkened 
at their apices. Legs yellow-brown with the coxse much 
suffused with dark brown, and the undersides of the 
femora a little so. Abdomen dark brown studded with 
yellow spots, these, in my specimens at any rate, are not 
arranged to form any pattern. Spiracles light yellow- 
brown, and epigyne very dark brown, almost black. 
Spinners dark brown. 

Carapace. Ocular area higher than clypeus. In projBOle 
the carapace is rounded. It rises a little behind the 
eyes. It then descends to the thoracic juncture and, 
finally, slopes gradually to the posterior end. 

Eyes. Anterior row slightly convex in front, almost 
straight. Centrals not pigmented and very small. They 
are one diameter apart and almost twice that distance 
from the laterals. Posterior row straight, eyes sub¬ 
equal, centrals one diameter apart, rather more from 
laterals. 

Falces. Yellow-brown, more or less parallel-sided. Four 
large strong well-spaced teeth on the anterior border. 
Four very minute closely grouped teeth on the posterior 
border. Parallel rows of “ stridulating strias ” on the 
outer border of the proximal joint. Fang normal. 

Maxillce inclined over the lip. Palpi yellow-brown 
without terminal claw. 

Legs. No true spines on femora, metatarsi, and tarsi. 
All these joints, however, are clothed with long strong 
hairs, especially on their under surfaces. This is most 
marked on the under surfaces of the femora and especially 
near the apices of those of the third and fourth legs, 
where the hairs are quite spine-like. Each patella bears 
a dorsal spine. Tibiae of the first three pairs each bear 
two dorsal spines. On the fourth tibiae only one is present, 
the distal spine being absent. 

Trichoboth/rice present on the metatarsi of the three 
anterior pairs near the middle. These are absent on 
the fourth metatarsi. Tarsal claws three on each limb. 
The paired claws each carry six teeth increasing in size 
from above downwards, the most distal one being easily 
the largest. Unpaired claw without teeth. 

Vvlva. See PL XVni, fig, 7. 
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Male. A little smaller than the female. Carapace 
lighter yellow-brown, dypeus higher than in the female, 
and distinctly higher than the oculajr area. The ociilar 
area being deeply pigmented contrasts markedly with 
the pale carapace. No ocular eminence, cephalic lobe, 
or postocular striae. 

Eyes much as in the female. Rather more closely 
grouped. Anterior centrals not pigmented, and hardly 
two diameters from the laterals. 

Falces very divergent, but teeth as in the female. 
Several dentiform projections on anterior surface bearing 
long hairs are present. Stridulatiog striae on outer 
borders. 

Palpi. Patella very short, no apophysis present. Tibia 
very short, but very high m profile. An external apophysis 
is present in the form of a dark plate-like expansion on 
the outer side. A curved pointed apophysis on the inner 
side. Tarsus simple, but with a marked external lobe. 
Paracymbium simple. Embolus represented by a rather 
short stout process, directed forwards and upwards 
with a blunt tooth-like projection on its lower side near 
the apex {a). Conductor emboli a stout process sharply 
bent near its extremity on the outer side of the embolus 
and partly surrounding it (6). A third strong curved 
process on the inner and lower side of the bulb (c). This 
is placed somewhat in the position of the lamella charac- 
teristica of Leptyphantoid spiders, and the whole arrange¬ 
ment of the apical palpal organs rather resembles that 
of the spiders of that group. See PI. XVIII. figs. 3 & 6, 
where the letters a, 6, and c indicate these structures. 

Other characters as in the female. 

This species appears to be a true Gcyryphasolanus not 
distantly related to O. holmgreni Thorell, but easily dis¬ 
tinguished by its sexual organs in both sexes. 

The Spitsbergen specimen was taken on July 17th, 1933, 
and was thus the fiist specimen of this species to be cap¬ 
tured. I have, however, made the Greenland specimens 
types, partly because I received them first and made 
drawings of them before I had seen the Spitsbergen 
specimen, and partly because the latter specimen had 
palpi showing turgescence of the hsematodocha, and 
therefore was not so suitable for drawing. Also because 
there was no female from Spitsbergen. 
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n. An Accmrd of some Spiders taken by the Oxford Univer¬ 
sity Expedition to West Spitsbergen in 1933, and 
by Mr, N. V, Polunin at Bellsund in August 1933. 

I am taking these together as they were not very 
numerous. A number of other specimens were obtained 
by another member of the expedition at Wijde Bay, 
but these I have not seen. 

Six species were represented, of which one was un¬ 
described. Although taken before the East Greenland 
specimens of Goryphceolanus thvhnsis^ sp. n., it was 
already described before the single Spitsbergen example 
of this species came into my hands. 

Erigone psychrophila Thorell. 

A male and two females obtained on May 28th by 
Mr. J. M. Fisher at Klaas Billen Bay, and another male 
by Mr. A. R. Glen, probably at the same locality. 

Erigone arctica White. 

A single female inside the base-hut at Petunia Bay, 
Klaas Billen Bay, by Mr. A. R. Glen on August 21st, 1933. 

Hilaira glacidlis Thorell. 

One female at BeUsound in August 1933 by Mr. N. V. 
Polunin. 

Microerigone spetsbergensis Thorell. 

Three males, five females, and immature examples 
taken by Mr. I^her at Klaas Billen Bay on May 28th, 
1933. He also obtained a female at Petunia Bay under 
a stone on July 9th. 

Meioneta nigripes Simon. 

A male by Mr. N. V. Polunin at Bellsund in August 1933. 
This was of the European type with the very large 
posterior central eyes. 

All the above have occurred in Spitsbergen before. 

Goryphceolanus thvlensis^ sp. n. 

A male of this hitherto undescribed species, which is 
described now in this paper on page 615 and figured 
on PI. XVin., was captured at Bruce City, Klaas Billen 
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Bay, by Mr. J. M. Fisher on July 17th, 1933. He had 
occasion to shoot a fulmar for food. It was shot 
and fell on the beach. He at once picked it up—^it did 
not lie on the beach more than a minute or so. He 
carried it into the hut on the beach and placed it on 
a piece of paper on a bench. The hut is a permanent 
wooden structure with a wooden floor. On proceeding 
to examine the bird, the spider was observed running 
on the paper on which the fulmar was lying. The species 
was undescribed. A month later it occurred more 
numerously in East Greenland, where it was taken by 
Mr. David Lack. 

Have we here an instance of a spider being transported 
by a bird ? It may, of course, have been on the beach 
or in the hut. This district is, however, the best-known 
part of Spitsbergen as far as spiders are concerned, but 
that proves nothing, although no one had observed 
this species there before. If it travelled on the bird it 
may have come from some adjacent district hitherto 
unexplored, though not far away. The fulmar, Mr. Fisher 
informs me, never lands except to breed. If transported 
from East Greenland, the bird must have landed there 
first, acquired the spider and then changing its mind 
flown to Spitsbergen. 

The hasmatodocha was distended and turgid. This 
should mean sexual excitement, which in turn would 
postulate a local female. When adult, however, the 
turgescence is sometimes produced by immersion in 
spirit—^wine and women, in fact. The strong proba¬ 
bility is that the spider was on the beach or m the hut. 
The next most likely event is that if on the bird it was 
obtained locally. Its transportation by sea from a distant 
country like East Greenland is very unlikely. Whether 
this ever occurs is not known positively as yet. The 
supporters of this theory will, however, be able to use this 
case as an argument in their favour. 

Note. —^Whilst this paper has been in the press, a 
small but important paper has appeared deah^ with 
the synonymy of Greenland spiders. This is by Dr. J. 
Braendegaard, and is entitled Preliminary Statement 
of the Synonymity of certain Greenland Spiders.” 
Dr. Braendegaard has access to S5rensen’s collection 
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in the Copenhagen Museum and has been examining 
some of hds types. He haa established the identity 
of Hilawa whymperi Jackson with Notioacopvs ? cvrm- 
tarsia SOiensen. This spider should now be c^ed Hilaira 
curvitarais Sorensen. Meioneta nigripea Simon has already 
been recorded for Greenland sub Tmeticm levinaeni 
Sorensen. Also Ooryphmlanus hohngreni Thor, was 
recorded by SOrensen from Greenland sub WalcJcenaem 
aimilia Sorensen. So G. holmgreni Thorell and Meioneta 
nigripea Simon are not new to Greenland as I stated 
in the first paragraph of this paper. 
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EXPLANATION OF PLATE XYIH. 

Figr. 1. Dvstyna major Mange. West Greenland specimen. Yulva 
fipom below. 

jpig» 2 . Dictyna horeaUs Oamb. East Greenland specimen. Yulva 
from below. 

Fig. 3. GoryphcBolanits ihtdensis, sp. n. Right palpus from outer side. 
Fig. 4. Ditto. Right palpus from above diowing tibia, p, para- 
cymbium. 

Fig. 5, Ditto. Ri^t palpal tibia from inner side. 

Fig. 6 . Ditto. Right palpal organs from inner side and in front. 

Fig. 7. Ditto. Yulva from below. 
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LXIV.— New West Indian CujcuKonidse {Goh), 

By Sir Gxnr A. K. Marshall. 

BBACHYDEmNM, 

Lachnopus bivirgatus, sp. n. 

Derm black, with sparse metallic pale green scales, 
which are more sparse in than in $ ; head and prothorax 
without any dejSnite pattern; elytra with a macular 
stripe of scales on interval 6, and sometimes in the $ with 
an additional spot before the middle on 3, and behind 
the middle on 6 and 7 ; underside with very sparse pale 
green or whitish scales and a dense lateral patch on the 
metastemum. 

Head with rather close shallow punctures and a small 
frontal fovea, and with a very shallow transverse impres¬ 
sion on a line with the hind margin of the eyes, which are 
moderately convex in cj and slightly less so in Bostvym 
about as long as broad, shorter than the head, moderately 
dilated at the apex, with scattered shallow punctures 
and sparse scales, without any median sulcus, and the 
apical declivity starting at about the middle. Antennce 
with the scape reaching or slightly exceeding the hind 
margin of the eye; the funicle with joint 1 distinctly 
longer than 2, 3 longer than 4, 4-7 subequal, about 
as long as broad but widening distaUy. Prothorax as 
broad as long in (J, slightly broader in $, gently rounded 
at the sides, broadest about the middle, the basal margin 
subtruncate, and with a slight subapical constriction 
(almost obsolete in $), which is continued shallowly 
across the disk; the dorsum almost flat longitudinally, 
with very shallow rugulose punctation, which is in part 
transversely confluent. Elytra of ^ very narrow and 
elongate, parallel-sided to beyond the middle, separately 
rounded at the apex ; the shallow regular striae containing 
rather large subquadrate punctures, which are wider 
than the intervals near the base, but become gradually 
smaller behind; devoid of setae except near the apex; 
elytra of $ broader, widest behind the middle, much 
more acuminate behind, with the apices contiguous, 
the intervals broader, and the suture bearing a group 
of long erect setae at the top of the declivity. Legs 
testaceous, with a few sparse scales ; aU the tibiae with 
small denticulations, the hind pair of ^ straight and 
scarcely differing from that of 
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Length 6*6-6-2 mm., breadth l'8-2*0 mm. 

Cuba : Cumbre, Pico Turquino, 5500-6000 ft., 4 
5 $$, vii. 1922 (S, C, Bruner <Ss G, H. Ballou). 

A small and unusually slender species, especially in 
the <J, with a characteristic pattern on the elytra. It 
belongs to the group of L. coffece Mshl. (Bull. Ent. Res. 
xiii. 1922, p. 60, pi. i. jSg. 8), the females having a very 
similar facies; but in coffece the rostrum is longer and 
more slender ; the punctures on the disk of the pronotum 
are much larger and deeper, being as large a.s those on 
the base of the el 3 rfcra; the has long curved hairs on 
the hind tibise, and the $ has no tuft of setae on the 
declivity. 

Lachnopu^ alboguttatus^ sp. n. 

cj. Derm black, with numerous spots and patches 
of white scales; head and rostrum rather sparsely 
squamose; prothorax with a transverse row of four 
spots at about the middle, the two median spots being 
further from each other than each is from the lateral 
spot, and a rudimentary spot on each side of the base ; 
the intervals of the elytra with the following spots : 
five on interval 3 evenly spaced from base to apex, one at 
the base of 4, three on 6 from base to apex, 6 with one 
at the base, 7 with four (the two before the middle often 
united), 8 with one at the base and an elongate one 
before the middle, 9 like 8 ; the basal spots form a macular 
transverse band, and the antemedian spots on 7-9 usually 
unite to form a large patch; all the spots extend laterally 
to cover the striae on each side of the interval on which 
they lie ; imderside with only a few sparse scales. 

$. The spots similar, but the spaces between them -with 
many isolated scales, especially on the prothorax and 
at the apex of the el 3 rtra, so that the spots are less sharply 
defined; underside with numerous scales, which are 
denser laterally. 

Head slightly impressed dorsally behind the eyes, 
with rather close shallow punctures and an elongate 
frontal fovea; the eyes moderately convex in (J, much 
flatter in $. Rostrum about as long as the head, longer 
than broad, straight dorsally, the apical dechvity com¬ 
mencing at two-thirds from the base; the dorsum with 
a very shallow broad median furrow. Antennce with the 
scape reaching the hind margin of the eye; all the 
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joints of the fonicle elongate, 1 slightly longer than 2, 
and 3 than 4, 4^7 equal, 7 not wider than the others. 
Prothorax nearly as long as broad, gently rounded at the 
sides, widest at the middle, with a shallow constriction 
near the apex which is not continued across the disk, 
the base truncate; the dorsum gently convex longitudi¬ 
nally, with fairly close shallow punctures and a rounded 
impression on each side of the disk containing the two 
median white spots. Elytra narrowly elongate in cj, 
much wider in $, parallel-sided to about the middle, 
separately rounded at the apex ha cJ, jointly acummate 
and shortly produced in $; the shallow, partly sinuous 
strise containing deep rounded punctures, which are 
closer in the ^ and diminish behind ; the discal intervals 
narrower than the punctures in cJ, much wider in $ ; 
no setse, except along the apical margin, and a few erect 
ones on the declivity at the suture in $. Legs sparsely 
squamose in (J, more densely iu ?; all the tibiae finely 
denticulate, the teeth on the hind pair of cj rather larger. 

Length 6*5~9'5 mm., breadth 2-2-3*5 mm. 

Cuba : Sierra Maostra, 3700 fb., 1 cj, 1 vii. 1922 
{G, jET. Ballou <Ss S. G. Bruner). 

Two other Cuban species, L. multipunctatus and niveo- 
irroratus Duval, 1866, are apparently (judging by the 
descriptions) somewhat similarly marked with white 
spots, but both of them differ from the present species 
in having erect setae. 

OTIOjRJmYNCSINJE. 

Prepodes humeridens, sp. n. 

Shiny black; head, rostrum, prothorax, and under¬ 
side bare ; elyiira with a transverse patch of pale scales, 
having a coppery reflexion between rows 4 and 7 at one- 
fourth from the base and a similar one behind the middle. 

Head slightly rounded laterally, with sparse small 
shallow punctures and a very small frontal fovea; the 
eyes not very convex, projecting only slightly beyond 
the sides of the head, deepest at the middle. Bostrum 
much shorter than usual, only a little longer than broad, 
gradually widening from base to apex, transversely 
convex at the base, the flattened discal area narrowing 
basaUy and bearing a broad low shiny impunctate median 
costa, the space on each side of it with small close shallow 
punctmes ; the apical declivity not very steep. Antennce 
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with sparse grey pubescence, the club brown ; the scape 
reaching the hiad margin of the eye ; the funicle with 
joints 1 and 2 equal, 3 longer than 4, 4-6 equal and about 
as long as broad, 7 as long as 4 but broader. Profhorax 
as long, or nearly as long, as broad, strongly rounded at 
the sides, more narrowed in jfront than behind, widest 
in front of the middle, with a narrow subapical constriction, 
which is continued shallowly across the disk, the basal 
angles almost right angles; the dorsum convex longi¬ 
tudinally, highest at the middle, with a deep median 
sulcus from base to apex, the disk with minute obsolescent 
punctation and a few variable large shallow punctures 
laterally. Scutdlum very small, bare, and impunctate. 
Elytra oblong-ovate, with a sharp conspicuous lateral 
angular projection at the shoulders, the apices separately 
produced into a short acute process, the basal margin 
lobate on each side, and a broad transverse impression 
behind the scutellum extending laterally to interval 4 \ 
the dorsal curvature normal, the dorsum not striate 
but with rows of large round deep punctures, which are 
very remote and unevenly spaced in the rows, thus 
giving a general effect of irreguliar coarse punctation, 
though actually the rows are fairly regular ; the declivity 
rugose, the punctures being tWe much larger and 
subconfluent; setas absent, except for a few minute ones 
at the apex. Legs with the femora bare, the tibiae 
sparsely setose, but the tarsi with dense pale blue setiform 
scales. 

Length 7-10 mm., breadth 2-9-4'0 mm. 

Cuba : Cumbre, Pico Turquino, 6 2 ?$, 22. vii. 1922 

{8, G, Bruneft cfe G, H. Ballcm). 

A very distinctive species, with its 4-spotted elytra 
and blue tarsi, its sulcate and apically constricted pro¬ 
thorax, sharply angulate shoulders, and unusually punctate 
elytra. It is aUi^ to P. {Exophthalmodes) IZ-maaidatus 
Gu6r., which has also a sulcate prothorax and a trace 
of the humeral angulation, but which differs strikingly 
in its colouring, the sculpturing of the elytra, etc. 

Prepodes frenatus^ sp. n. 

(J$. Derm black to red-brown, with fairly dense 
pale blue or greenish-blue scaling, and a white or greenish- 
white stripe on each side starting at the apex of the 
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prothorax and continued on iutervals 4 and 5 of the elytra 
to the top of the declivity, the stripe being sharply defined 
on the prothorax and macular or sinuous on the elytra; 
head and rostrum grey; underside pale greenish or 
pinkish. 

Head strongly convex transversely, with fine punc- 
tation on the disk; the eyes very convex, subconical, 
highest much behind the middle. Rostrum elongate, 
dilated at the apex, with the dorsal outline moderately 
curved, very convex transversely, finely and sparsely 
punctate, with a slightly raised smooth median line 
and rather densely squamose on each side of it. Antennce 
red-brown, with grey pubescence; the scape reaching 
the hind margin of the eye ; the ftinicle with all the 
joints much longer than broad, 2 very slightly longer 
than 1, and 4-7 equal. Prothorax transverse, rounded 
at the sides in (J, almost parallel-sided in the basal half 
in $, widest about the middle, scarcely constricted at the 
apex, shallowly bisinuate at the base, with a deep trans¬ 
verse furrow in the middle of the base ; the dorsum 
with fine sparse punctures, which contain minute recum¬ 
bent setaa on the more sparsely squamose blue areas, 
the white stripes being densely squamose with much 
longer stouter setse, the lateral areas coarsely punctate. 
Scutdlum shield-shaped, squamose. Elytra broadly ovate 
and with prominent shoulders in $, much narrower in cj, 
with the apices divergent and each sharply acuminate, 
the basal margin only very slightly overhanging; the 
rather small punctures in the shallow striae partly con¬ 
cealed by scaling, only the two sutural and four lateral 
striae regular; the intervals flat, the setae as on the 
pronotum. Legs black or piceous, with dense grey or 
pale blue scaling ; the tibiae not sulcate, finely denticulate 
internally. 

Length 10-14 mm., breadth 3*8-6*2 mm. 

Haiti : Port au Prince, 1 cj, vi. 1926 ((?. N. Wolcott — 
type); Kenscoff, 1 $, v. 1927 ((?. N. W.), Domxotcajst 
Republic : 1 

Precedes jpictus fvlvovirgatus, subsp. n. 

This strikingly distinctive form of P, pictus Gu6r. 
appears to be mountain race. In the typical form each 
elytron bears two large elongate dorsal patches, the basal 

Ann. db Mag. N. Hist. Ser. 10. Vol. xiv. 40 
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one being white and the apical one bright pink (often 
fading to whitish); in the present race these patches 
are united into a broad bright orange or folvons stripe, 
which is somewhat narrowed in the middle ; the white 
lateral stripes on the prothorax and elytra are also replaced 
by orange ones. There appear to be no structural differ¬ 
ences whatever. 

Superficially this form presents a greater resemblance 
to the Haitian P. (Exophthalmodes) quadriviUatiLS Oliv. 
than it does to its own typical form. 

Length 12-16 mm., breadth 4'25-6-6 mm. 

Cuba : Sierra Maestra, 3000-4000 ft., 4 cJ<J, 4 
vi. 1922 ((7, H. Ballou dh 8. <7. Brimer). 

Pseudeuatylus planicollia, sp. n. 

$. Derm black, with dense sandy-brown scaling, the 
only marking being a broad common chevron-shaped 
patch on the elytra which extends laterally to stria 
6 or 7, its apex lying on the suture near the top of the 
declivity. 

Head with a narrow frontal stria, the eyes only slightly 
convex. Rostrum short, not longer than the head, almost 
parallel-sided, only slightly dilated at the apex, the basal 
portion convex and with a shallow median stria which 
is continuous with that on the forehead ,* the interscrobal 
area much narrowed in the middle, bemg there little 
more than half as wide as the forehead; the apical area 
strongly convex transversely, without impressions, smooth 
and with fine shallow punctation. Antennce with the 
two basal joints of the fiinicle equal. Prothorax as long 
as broad, paraUel-sided in the basal half, roundly narrowed 
in front, with the basal margin gently arcuate; the dorsum 
coarsely punctate, but the punctures almost concealed 
by scaling, the greater part of the disk being occupied 
by a triangular depression having its apex on the front 
margin. ScuteUum subquadrate, almost bare. Elytra 
parallel-sided to beyond the middle, shallowly sinuate 
jointly at the base, with the shoulders prominent and 
broad&y rounded, a flattened area just behind the 
scutellum, the subapical callus prominent, and the 
apices separately pointed ; the shallow strise with rather 
large punctures that are almost concealed by the scaling ; 
the suture somewhat elevated on the declivity, interval 
7 suboostate in the basal half, 3 and 4 slightly raised 
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for a short distance near the base and 3 and 5 behind 
the middle; the setae minute and recumbent. Legs 
with dense concolorous scaling; all the femora with 
a very small tooth. 

Length 8-0-8-5 mm., breadth 3-2-3-5 mm. 

Cuba : Sierra Maestra, 3500-4600 ft., 2 5$, vii. 1922 
(0. H. Ballou S S. (7. Bruner), 

The two previously known species of the genus, de¬ 
scribed by Champion (1911) from Central America, differ 
strikingly in coloration; fiirther, in both of them the 
rostrum is longer, more dilated apically, and with the 
interscrobal area as broad as or broader than the forehead ; 
joint 2 of the funicle is longer than 1; the pronotum 
is not impressed; the intervals on the elytra are not 
uneven, and the setae are short and erect. 

Ljeuptopinje, 

Nesolordops, gen. nov. 

Nearly allied to Lordopa Schh., but differing from it 
in a series of characters which seem to justify the erection 
of new genus. 

Prothhrax with a median sulcus, deeply bisinuate 
at the base, with the basal angles projecting acutely 
backwards, the postocular lobes small and sharp. Elytra 
only slightly wider than the base of the prothorax, 
separately arcuate at the base, 12-striate, with the basal 
angles broadly rounded, and the shoulders oblique. 
Wings functional. Legs with the femora unarmed; 
a sharp mucro on the anterior pairs of tibiae, the corbels 
of the hind pair only narrowly enclosed. Sternum with 
the metastemum much longer than ventrite 1 behind 
the coxae. 

Genotype : Nesolordops myersi, sp. n, 

Nesolordops myersi, sp. ii. 

$. Black or piceous brown, with pale yellowish scahng ; 
rostrum with a narrow lateral stripe which continues 
along the inner margin of the eye ; prothorax with a 
narrow median stripe and a much broader lateral one 
which narrows in the middle; elytra vsith yellowish 
stripes on intervals 2, 4, 6, 8, 11, 12 and on the apical 
half of 10, and usually a spot at the base of 3 and 5, 
the stripes more or less covering the striae on each side 
of the interval, and that on 8 interrupted in the middle; 

40* 
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underside with dense yellowish scales along the sides of the 
sternum (but not on the metepistema) and basal ventrites, 
with sparse hair-scales elsewhere. 

Head with fine shallow punctation, without any frontal 
fovea, the eyes almost fiat. Rostrum about as long as 
broad, widest at the base, gradually narrowing to the 
middle, not dilated at the apex, transversely convex 
dorsally, with very close fine punctation ; a sharp lateral 
Carina from the antenna to the front margin of the eye, 
and a broad shallow furrow adjoining it above; the 
declivous apical area broadly impressed. Antennce with 
the scape reaching the hind margin of the eye, gradually 
davate, somewhat compressed; the fiinicle with the 
two basal joints equal, 3 a little longer than 4, 4r--7 sub- 
equal, about as long as broad. Pro^Lorax a little broader 
than long, widest at the base, gradually narrowed in 
front, with the sides slightly rounded, shallowly con¬ 
stricted at the apex, the api<^ margin arcuate dorsally, 
the median basal lobe broadly rounded; the dorsum 
longitudinally convex, with fine separated punctures 
and much finer shallow punctation between them, 
a narrow median sulcus that is deeper at the base, and 
a much broader sulcus on each side which is filled by the 
lateral stripe; the setae on the bare areas minute and 
recumbent, those among the scales longer and broader. 
Scutellum subquadrate, sparsely setose. Elytra oblong- 
ovate, parallel-sided from the narrow obliquely-rounded 
shoulders to beyond the middle, jointly and obtusely 
acuminate at the apex ; the dorsal outline flat from the 
base to beyond the middle, the apical declivity steep; 
the shallow striae containing deep close rounded punctures, 
which are for the most part more or less concealed 
by scaling, striae 5-7 coalescing near the base ; the bare 
intervals mostly broader than the others, slightly convex 
and with minute shallow punctation. which is often con¬ 
fluent ; the scales almost round and overlapping, the 
setae as on the pronotum. Legs piceous to red-brown, 
with rather sparse narrow pale scales, which are broader 
and denser on the upper edge of the hind femora ; the 
tibiae finely denticulate internally. 

Length 10*0-10'5 mm., breadth 3-7-4'0 mm. 

Cuba : Soledad, 3 $$, on Panicum maximum, vii.-viii. 
1929 (Dr. J, 0. Myers). 
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Apioninje, 

Aj^ion xanthoxyli, sp. n. 

Derm red-brown, the head and rostrum with 
sparse yellowish scaling above; prothorax with fairly 
dense yellowish-brown scaling (sometimes varying to 
greyish) dorsally, which does not entirely conceal the 
integument, the lower surface with much denser whitish 
scalhig ; el^ra with yellowish-brown scaling more or less 
interspersed with grey or whitish scales, and with a large 
co mm on oval transverse patch of dark brown and fulvous 
scales in the middle of the disk, which is surrounded by 
an indefinite border of whitish scales ; underside with 
rather dense yellowish or whitish scaling, but bare in 
the middle of ventrites 3 and 4. 

Head shallowly impressed transversely behind the 
eyes ; the forehead a little narrower than the base of the 
rostrum, finely rugulose ; the eyes strongly convex and 
coarsely facetted. Rostrum as long as the pronotum, 
slightly curved, constricted at the base, moderately 
stout, angulated above the antennae, parallel-sided in 
the apical half, shallowly rugulose in (J, more finely 
punctate but otherwise similar in $. Antennae femi- 
ginous ; joint 1 of the funicle subglobular and its 
apical half with dense white scaling, the remaining 
joints with stifiT white erect setae, 2 and 3 longer than 
broad, 4-7 transverse, 7 the widest; the club broadly 
ovate, with long fine erect setae. Prothorax as long as 
broad, subconical, widest at the base, which is deeply 
bisinuate, strongly narrowed to the apex, with the sides 
almost straight, but with a shallow subapical constriction ; 
the dorsum highest at the base and slopiug steeply for¬ 
wards, forming a continuous line with the steep anterior 
declivity of the elytra, with shallow fine punctation, 
which is partly concealed by the setiform scales. Scutel- 
lum smaU, almost an equilateral triangle, bare. Elytra 
short and broad, with the shoulders very prominent; 
the dorsal outline extremely convex, highest at about 
one-third from the base and sloping almost as steeply 
in front as behind; the strise deep but narrow, with 
rather shallow catenulate punctures which are mostly 
hidden by the scaling ; the intervals flat, much broader 
than the strise, with ^e shallow confluent punctation ; 
the scales elongate, those on the disk narrower than the 
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lateral ones. Legs stout, ferruginous, with fairly dense 
pale scaling ; the claws stout, divaricate, black. 

Length 2 mm., breadth 1*1 mm. 

Porto Rtoo : Guanico Forest Reserve, 4 2 

bred from seeds of West Indian Satinwood {Xanthoccylum 
flavum), viii. 1932 {Oscar JJ. Torres). 

A striking species allied to A. peculiare, Wagn., 1909 
{=gibbosum, Sharp, nec Hbst.), which it much resembles 
in general facies (c/. Biol. Centr.-Amer., Col. iv. pt. 3, 
pi. iii. fig. 21), but the elytra are much less conically 
elevated and the highest point is further forwards. 
Further, A. pecuLiare has the rostrum much broader, 
strongly narrowed to the apex, and not constricted at the 
base; the scutellum is much larger, being twice as long 
as its basal width; the elytra have much sparser sealing, 
and the striae are much deeper and as wide as the intervals. 

The specimens were kindly submitted to me by 
Mr. George N, Wolcott. 

Itstposinjb* 

Conotrachelus cariniscvMim^ sp. n. 

(J. Derm black, with pale brown, white, and grey 
scaling; head brown, with two round whitish spots ; 
rostrum with an ill-defined whitish median spot near 
the base and another on each side behind the middle ; 
prothorax brown, with the foUowiog ill-defined whitish 
markings : a narrow lateral stripe from the base to three- 
fourths, an oblique sinuous stripe from the basal angle 
to near the middle of the apical margin, and a T-shaped 
median marking in the basal half; elytra with a broad 
common curved white band behind the middle, which 
reaches the lateral margin and is continued as a broad 
macular stripe to the shoulder extending inwards as 
far as stria 5, the posterior margin of the band being 
more sharply defined and dentate but continued macularly 
along the suture to the apex, there beiog a large dark 
transverse patch on each side of the declivity; meta- 
stemum with a large lateral white patch which also covers 
the mesepimeron; venter bare and shiny except for a 
few white and yellow-brown scales at the sides of the 
last three ventrites. 

Head with dense shallow punctation. Rostrum as 
long as the pronotum, stout, strongly curved, shiny and 
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tricarinate dorsally, with a bare shiny triangular patch 
in the middle of the base, the lateral areas shallowly 
impressed and opaque; very similar in shape and 
scuiptuxe to the rostrum of cristatus Fhs. Antennce 
testaceous-brown, inserted at one-fourth from the apex 
of the rostrum ; the funicle with joint 2 slightly shorter 
than 1, 6-7 transverse. Prothorax transverse, gradually 
widening from the base to three-fourths and there 
abruptly narrowed and constricted near the apex, the 
basal margin rather deeply bisinuate ; the dorsum rather 
strongly convex longitudinally, opaque, with large shallow 
rugose punctures and four small round shiny raised patches 
in the middle of the disk, the median carina narrow in 
the apical half, dilated in the middle into a broad shiny 
patch and disappearing basally ; the pleurae with a large 
impunctate patch on the basal half. Sauiellum bare, 
with a strong median carina. Elytra ovate, shallowly 
sinuate behind the shoulders, which are rounded and 
project slightly forwards ; the striae quite regular, with 
shallow subquadrate punctures that are almost hidden 
by the scaling; the alternate intervals carinate, the 
carinae low and narrow, the first almost obsolete in the 
basal half and broadly interrupted behind the middle, 
the second interrupted twice. Legs with the tibiae and 
tarsi testaceous-brown, the femora blackish and mottled 
with white and yellow-brown scales ; the femora bidentate, 
the hind tibiae of c? not excavate at the apex, the claws 
with a sharp basal tooth. Venter shiny, with very sparse 
small shallow punctures; the last ventrite with a deep 
punctate fovea on each side and a broad transverse 
impunctate impression in the middle, the latter being 
probably confined to the <J. 

Length 4-2-5*0 mm., breadth 2-0-2-5 mm. 

Cuba : Soledad, 1 <j, on leaf of sugar-cane, 27.viii. 1929 
(Dr. J. G. Myers —^type). S. Domingo : Moca, 1 
viii. 1928 (Dr. (?, Russo). 

Belongs to the group of nenuphar Hbst., which species 
it resembles in size and general shape, but it may be 
distinguished from the other members of the group 
by the shiny patches on the rostrum and pronotum, 
the impunctate area on the pleura, the regular stria 
and low carina on the elytra, the shiny venter, and 
especially the carinate scuteUum. 
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LXV.—Oxford University Expedition to British Ouiana^ 
1929.— Diptera Nematocera. By F. W. Edwards, M.A,, 
Sc.D. 

The Diptera Nematocera collected by the Oxford 
University Expedition to British Guiana are mainly 
Culicidse and 'Epulidse, most, if not all, of the specimens 
belonging to known species. The Culicidse are for 
the most part common species already recorded from 
British Guiana or Surinam, and many of the EpuJidse 
are the same as those reported by Alexander (Eans. 
Amer. Ent. Soc. xl. pp. 223-255, 1914) as having been 
taken by Mr. H. S. Parish on the Essequibo River near 
Bartioa. There are, however, several interesting records 
of breeding-places of mosquitoes and of specimens 
captured high up in trees, and one Oeranomyia is described 
as new. 

A list of the species in the collection is given below; 
all were obtained by Mr. O. W. Richards on the Moraballi 
Creek, Essequibo River, British Guiana, August and 
September 1929. 

Culleidse. 

Anopheles mediopurictatiis Theo. Biting, 110 ft. up 
Barramalli tree (Catosternrrui (mfirnuns Sandwith). 
Megarhinus hoernorrhoidalis F. Secondary forest. 
Megarhinus moengoensis B.-W. & B. (?)• Dark forest. 
Trichoprosopon digitatum Rond. 

Ooddia longipes Fab. On flower of Matayba indegans 
Radik, in dark forest. 

Bdbe£hes cyaneus Fab. 1 $ captured up Mora-bukic tree 
{Dimorphandra gongrijpii), 90 ft. from ground. 
1 $ in dark forest. 1 $ in clearing. 

Sabethes belisarioi {goddii D. & K.). Captured 100 ft. 
up Mora-Bukir tree. 

Sabethes tarsopus D. & K. 

Orthopodornyiafascipes Coq. In light-trap, 80ft. up Mora- 
bukir tree. 

Mansonia fasciolata L.-A. In light-trap, 80 ft. up tree. 

Aedes arhoredlis B.-W. & B. Biting in trail at 2 p.m. 
on a sunny day, 21. ix. 29, and in day-time in dark 
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forest, 26. viii. 29. Ako bred j&om water in conical 
fungus, together with Culex uricM Coq. A little- 
known species previously only recorded from Surinam. 

Gvlex {Latzia) bigoti Bell. In light-trap hung at 90 ft. 
up Mora-bukir tree. 

Cidex (CarroUia) urichi Coq. Bred from a tree-hole 
110 ft. up Mora-bukir tree, and from another tree- 
hole at ground-level; also bred from water contained 
in a conical fungus {Stereum hydrophorura Berk.) 
growing on fallen trunks. 

TipulidsB. 

Brachypremna Candida Alex. Pairing tail to tail on tree 
in dark forest. 

Bradhypremna williamsoni Alex. In dark forest. 
Megistocera longipennis Macq. At light. 

Hohrusia sp. cf. strangaUa Alex. Perhaps an undescribed 
species. 

lAmonia {Oeranomyia) ? cinereinota Alex. In Ught-trap 
50 ft. up Mora-bukir. 

Limonia {Oeranomyia) gdatifex, sp. n. 

Head dark greyish above and on the very narrow 
frontal strip. Antenna black, vtdth the second segment 
brownish, all flagellar segments rather elongate-oval. 
Proboscis black, in ^ nearly twice as long as thorax, 
in $ not quite so long. Thorax ochreous ; prsescutum 
with three somewhat darker brownish stripes, variable 
in distinctness but never conspicuous ; pleurae unmarked, 
light ochreous. Abdomen brownish ochreous, unbanded. 
Hypopygium of ^ vrith coxite (basistyle) short, ventral 
style large and fleshy, three times as long as basistyle, 
its rostral prolongation slightly thickened beyond the 
middle, then rather pointed ; dorsal spine stout, straight, 
blackened, of moderate length, set on a long tubercle at 
extreme base of rostral prolongation; ventral spine 
represented by a fine short hair on a small tubercle, more 
or less hidden beneath base of dorsal spine. Legs 
uniformly light brownish, no femoral rings and no dar¬ 
kening at tip of front tibia. Wings nearly clear, with 
three dark clouds towards costa, situated at middle of 
R, base of Rs, and stigma ; lighter clouds over tip of ife. 
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cross-veins, and tip of Ax. Halteres of moderate length, 
with brownish knob. Wing-length about 7-8 mm. 

Type (J ‘‘hatched from green pupa in transparent 
jelly on leaf”; other specimens (7 (JcJ, 3 $$) taken 
swarming over dead leaf of shrub in dark forest and in 
light-trap 60-80 ft. up Mora-bukir tree. Also 1 in 
British Museum from Gorgona I., 2° 69' N., 78° 20' W. 
{Miss L. E. Gheesman), this last differing in some small 
details from the Guiana specimens. 

This species seems clearly distinct from any of those 
hitherto reported from British Guiana, and, though I have 
studied the descriptions of over 60 Neotropical species 
of the subgenus, I have been unable to find one which 
exactly fits the specimens before me; the nearest ally 
is perhaps L. ((?.) reconiita Alex., of Peru, of which the 
male hypopygium is undescribed. L. geJMifex is evidently 
widely distributed in South America, as is evidenced by its 
occurrence on Gorgona I,, and it is not improbable 
that some earlier name will be found applicable to it, 
but, in view of the remarkable facts recorded concerning 
the pupa, it seems desirable to give a definite name to 
these specimens. The form of the “ rostral spines ” 
of the male hypopygium is rather peculiar and should 
make future recognition of the species easy. 

Major R. W. G. Hingston, in ‘A Naturalist in the 
Guiana Forest ’ (1932, p. 332), figures the pupa of this 
species and says:—“ It seems to be unknown that any 
Idnd of Diptera go in for making pensile nests. But in 
the forest there was a crane-fly, Oeranomyia, which 
suspended its pupa in a globule of jelly wrapped around 
the tip of a turn pahn leaf. The globule was a firm 
gelatinous substance, rather smaller than a hazel-nut 
and as clear as water. Indeed, its appearance was that 
of a large drop of water about to fall from the end of the 
palm leaf. It was oval in shape, broader above and 
pointed below, and was wrapped completely round the 
thready leaf about half an inch from its extreme tip . . .” 

Limonia {Oeranomyia) sp. At light 80 ft. up camp tree. 

Limonia (Arhipidia) schwarzi Alex. In light-trap, 100 ft. 
up tree. 

Limonia {Arhipidia) svbcostalis Alex. In light-trap, 20 ft. 
up Mora-bukir tree. 
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HeUus aJbitaraia O.-S. D^oiiig in and out of hollow 
tree-stump. 

Ceratocheilua amencarmm Alex. One in olearii]^, one 
in dark forest. 

TrentepdhMa palUpea Alex. In oleaiing. 

Qnofhomyia ? olaaoni Alex. One specimen; also in 
British Museum from Gorgona I. 

Onophomyia ? hoicincta Alex. On stump in swamp. 

Onophomyia dedaa Alex. At light, 100 fb. up tree ; also 
in cop. in tent at night. 

Paaronma obacvrua Fab. At light. 

Pawroniua fuacipennia Alex. In dark forest; flying 
quickly to and fro over ground at dusk. 

Paaroniua pygmoeua Alex. One specimen. 

Epiphragma fabricii Alex. Dark forest. 

Palymera hirUcomia Fab. Dark forest. 

Poh/mera niveitarsia Alex. Dark forest. 

Eriocera leaieturenaia Alex. One spedmen. 

BlbionldsB. 

Pleda plagiata Wied. 

Pkcia coUaria Fab. 

Plecia rufWiorax Walk. 

Uycetopbllidss. 

Sciara {Trichomegaloaph/ya) mdanocephcUa Fab. 

Ddopaia sp. HoTeiing in swarm imder overhanging 
branch in dark forest. 


LXVI.— Prdiminary Diagnoaea of aome new Eacea of 
SotUh Arabian Mamm^. By B. I. Pooock, F.R,S. 
(Unofflcial Assistant in the Zool. Dept., Nat. Hist. 
Museum). 

The following apparently hitherto undes<aibed races 
of mammals from S. Arabia will be more fully dealt with 
in a paper to be published in this Magazine early in 1935. 
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ParcBchinus dorsalis alMor, subsp. n. 

Type from Dhimir Wsidi, Oeraduu, 960 fb. {Bertram 
Thcmas). 

Distinguished firom typical P. dorsalis by having the 
pale areas of the spines on. the flanks and sides of the baok 
■white, instead of decidedly yellow, and the hairs on the 
front of the limbs mostly greyish white, instead of dark 
blackish brown. 

ArvicaniOiis niloHcus naso, subsp. n. 

Type from Lahej near Aden {J. W. Terbury). 

Distinguished from other races of A. niloticus by the 
arerage greater abimdance of ochreous or rusty-oclureous 
hairs on the summit and sides of the muzzle. 

Ganis lupus arabs, subsp. n. 

Type from Ain, 1600 ft., S.E. Arabia {Bertram Thomas). 

Distinguished from the small Indian wolf {0. lupus 
paUipes), with which it has been confused, by the average 
smaller skuU. 

V'ldpes ruppelli sabcea, subsp. n. 

T 3 ?pe from Rab al Khali {Bertram Thomas). 

IHstinguished from the other races of Ruppell’s sand-fox 
by its smaller size and generally more uniformly sandy 
colour. 

Hycena hycena svltana, subsp. n. 

Type from Mt. Qara in Ain, 1500 ft., S.E. Arabia 
{Bertram Thomas). 

Distinguished from the previously named races of 
H. hycena by the average smaller size of its skull and 
teeth. 

Oryx leucoryx latipes, subsp. n. 

Type probably from Wadi Gudun in Nejd. 

Distinguished on the evidence of a single sItiti from 
typical leucoryx by the unusual -width of the hoofe, which 
recall those of the Addax. 
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Aoitabia, new species of, 144. 

Adelphomyia, new ^ecies of, 334. 
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484. 

Africaleurodes, new species of, 187- 
189. 

African mammals, notes on nomen¬ 
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Aglossa, new species of, 541-542. 

Airtonia, a new Brachiopod from 
Lower Carboniferous of York¬ 
shire, 273 ; new species of, 275. 

Akpatok Island Lepidoptera, 48 ; 
Hymenoptera Parasitica, 50. 

Aleurolobus, new species of, 186. 

Aleuroplatus, now species of, 185. 

Aleurotrachelus, new species of, 190. 

Aleyrodes, new ^eoies of, 191. 

AleyrodidsB, Afncan, new, 184. 

Amauronematus, new species of, 208. 

Amphibians and reptiles from 
S. Ecuador, 264. 

Anamesacris, new species of, 469. 

Anisopus, new species of, 324. 
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Apion, new species of, 629. 

Argyroploce, new ^ecies of,406-407. 

Arjuna, new species of, 684. 

Arkell, W. J., on the genera Cor- 
bicella and Quenstedtia, a test 
case in nomenclature, 371. 

Artace, new species of, 85-87. 

Arvicanthis, new ^ecies of, 636. 

Asilidse of Australia, 1. 

Asymphylodora tincse, notes on, 366. 

Austen, E. E., on new CEstridse 
parasitic in A^can antelopes, 242. 

Australian Asilidse, 1. 

Austrosaropogon, new species of, 11. 

Azim, M. A., on the life-history 
of Nephrostomum ramosum, 154. 

Azochis, new species of, 102. 

Bagtis, new species of, 349. 

Bagnall, R. S., contributions to¬ 
wards a knowledge of the Euro¬ 
pean Thysanoptera, 481. 


Barclay, E. N., notes on the 
fallow deer of Asia Minor, 157 ; 
on the elk of Siberia, 447. 

Bate, B. M. A., on two additions 
to the Pleistocene cave-fauna 
of Palestine, 474. 

Bayh's, H. A., three helminthological 
notes, 116; on some i^irurid 
nematodes £rom Queensland, 
142 ; on two new i^ecies of the 
cestode genus Bertiella, with 
a note on the presence of uterine 
pores, 412; notes on four Ces- 
todes, 687. 

Bear Island, parasitic Hymenoptera 
from, 203 ; sawflies from, 207. 

Bees, new ^Ethiopian, 35. 

-, South African, of genus 

AUodape in B.M., 220; de¬ 
scriptions and record of, 250. 

Benson, R. B., on sawfUes from 
Bear Island, 207. 

Bertiella, new species of, 413-416. 
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Boloceroides hermaphroditica, on 
the tent€bcle sphincter muscle of 
67. 

Boonstra, L. D., on the cervical 
vertebra of a gorgonopsian, 63. 

Bostara, new species of, 576. 

Brachiopod, new, from Lower Car¬ 
boniferous of Yorkshire, 273. 

Brachmia, new species of, 408. 

Breddiniola, new species of, 583. 

Brough, J., on Lekanichthys howsei, 
a new dorypterid fish from the 
Permian, 353. 

Oalledema, new species of, 89. 

Canis, new race of, 636. 

Carter, H. J., on Br. Obenberger 
and the genus Stigmodera, 551. 

Cecidipta, new species of, 109. 

Cellophane, use of, for covering 
dry microscopic slides, 319. 

Cervical vertebra of a gorgo¬ 
nopsian, 53. 

Cestodes, avian, notes on some, 314. 

Characin fish, new, of genus Vesi- 
catrus from Briti^ Guiana, 336. 
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Corbettia, now species of, 190. 
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